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OIL FIELDS OF THE TEXAS-LOUISIANA 
GULF COASTAL PLAIN. 



By N.M. Fbnnehan. 



INTRODUCTION. 

The discovery o( oil in ihe Oulf Coastal Plain created a, demand for general geoli^c 
knowledge of that region and for specific knowledge of the geologic relations of the oil. 
This demand was for the time met by the publication, in 1903, of a report a by Messrs. C. W. 
Hayea and William Kennedy. The rapid development of the industry and the discovery 
of new pools, as well as the exhaustion of the edition of the former report, indicated the 
need of a new examination of the fields. The work whose results are reported in this bul- 
letin was done between June 15 and September 15, 19M, and was directed chiefly to those 
phases of the subject on which new data were available. Accordingly, no stratigraphic 
work was attempted. Of the methods of drilling, the use of the oil as Fuel, and (for the 
earlier-known pools) the physical and chemical properties of the oil there is little to be said 
now which was not well said by Ilayes aod Kennedy. It was not possible to visit all the 
localities where prospect wells have been sunk. Of many of these there is nothing to say 
except that nothing noteworthy was found. Ttie number of suoh abandoned wells is so 
large that to ascertain merely the location and depth of each of them would have required 
much time and travel. In some cases it has been deemed advisable to publish the logs of 
BUch wells for comparison. In a few eases where the locAlity was examined and the results 
of drilling were learned by Mr. Kennedy and nothing has since been done, the statements 
mode in the former report have been repeated in this. A lai^ part of the work consisted 
in the collection o( logs. A few are here published, having been selected on account of 
their representative character or because of special interest. Some were received in 
confidence. The remainder are preserved in the archives of the Survey and may be 
published later: In publishing logs the wording of the driller has been changed as little as 
possible. 

ACKNOWLEDQMEN'1'S. 

To Messrs. Hayes and Kennedy, authors of the former report, the writer is under the 
greateet obligations. Where parts ot that report have been used in this, the tact has been 
indicated by quotations or footnotes when practicable. Information and assistance in 
the field were received from a very large number of companies, managers, and drillers. 
Special acknowledgment and thanks are due to the following: President J- S, Cullinan 
and the officers of the Texas Company, for well reports of Spindletop, Sour L^e, Batson, 
and Saratoga, and for accurate maps from which Pis, V and VI and fig. 2 were made ; to 
the officera of the Higgins Oil and Fuel Company; to President J. M. Guffey and General 
Supt. J. F. Fisher, of the J. M. Guffey Petroleum Company; to J. S. McNamara, of the 
United Oil and Refining Company; to E, Peperkom, for maps; to W. E, Brice, Prof. F. C. 
Thiele, Underwood Nezro, Geo.^e A. Hill, A. W. Hamill, Pattillo Higgins, W. H. Cunnbg- 
ham, and C. K. McFadden of Beaumont; to B. J. Ilaqier, of Sour Lake; to Lee hager. 
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10 OIL FIELDS OF TEXA9-LODI8IANA COASTAL PLAIN. 

of the Rio Bravo (Southern Pacific Railroad) Oil Company; to H. B, Goodrich, of the 
Saota Fe Compaay, for apeciat kindness in furnishing 1<^; to Dr, P. S, Griffith, for infor- 
mation concerning the Matagorda field; to J. A.OttOjof Ottine; to the Heywood Brothers, 
of Jennings; and to Roijert Martin, of St. Martinsville, through whose kiDdnesa the visit 
to Bayou Bouillon wm made possible. Important information was received from Mr. 
Holland S. Reavia, editor of the Oil Investors' Journal. For recent statistics and infor- 
mation of developments after the completion of the field work, the writer baa relied chiefij 
upon the reports given bj Mr. Heavis in his journal. 

PREVIOUS KNOWLEDGE OF THE REGlON.o 

From UlaaUstppl River westvaid tbrougli Luulslana and Texas, along the border ol the Gull of 
Mexico, 1b a low, flat country, parti; swampy or marshy, as tn the Bouthem parishes of JiDUisliina, 
and partly a broad stretch of clayey and sandy land but allghtly elevaled above the level ot these 
marshes.' The marshy areas extend westward to the eastern shorn of Galveston Bay, while the clayey 
aceae may be said to extend as far west as OuadahJpo River, hi Victoria County, Tex. West of that 

be added that this condition exists loi many miles along the coast of the Ucxlcan State ot TamaulIpaB. 
This region la known as the Oull Coastal Platn.i> It eitende inland for a dlstanee of from 50 to 100 
miles. Forests of pine, oak, and magnolia fringe Its northern border on the higher grounds, Tarioua 
apeclea oI gum onnir on the lower benches, and heavy lorests ot black: and red cypress occupy the low 
river flood plolne, but ttie greawr portion ol the Coastal Plain la a treeless prairie. 

These prairies have usually been designated the "coast prairies," and the beds which occupy thesur- 
laee within the area are grouped under the general title of "coast clays." Com para tively little geoli^lc 
work has been done In this prairie region, partly because the country was not considered of any eco- 
nomic value, and partly on account of the dlfHcultles caused by the absence ol anything like a natural 
section. The country iBvsry flat, there are lew streams' flowing across it, and these few are flowing 
through broad, shallow channels fliled with recent alluvium. 

The only references made to these coast deposits hi the published reports ol the Texae State Oeo- 
logical Survey have been cursory and of a very'general character. The moat Important la as follows: 

'^ Immediately bordering the Gulf shore and forming the underlying slope we And a series of bpde of 
clays, sandy clays, blue, yellow, red, and often mottled, which frequently appear black upon the surface 
from the combination ol vegetable matter with the lime ol the calcareous nodules which are found scat- 
tered through them. These clays are heavy, massive, containing small crystals of gypsum In places, 
and so compact that blnSs from 15 to 20 feet In height are often found along the streams and buy aborea 
even in aucb a moiat climate aa that of Texas. 

" The various strata which form these beds dip so shghtly to the southeast as to appear nearly horj- 

eemlngly Identical for the entire Gulf coast, the overlying soil 
in the eastern and western borders and more clayey between 

UcGee r^srdcd these deposits as belonging In part .to his Lafayette lormatloD and in part to his 
Columbia. He oonaldera the region to have been built up for tbe moat part from long wave-hutlt keys 
separated from the mainland by sounds, although be says that " east of Galveston the keys and sounds 
appear to fail; yet the wave-huilt harriers are continuous as In southern Texas and eaatem Mexico, 
though BUbmorgod beneath the Gulf waters to lorm Sabine Bank, Trinity Shoals, and Ship Shoal, and 

R. T. Hfll describes these plains as a belt ol pr^rie land not over 100 milea wide bordering the Gulf of 
Mexico in Louisiana and Texas, lie regards it as a grass-covered constructional plain newly reclaimed 
from the Gulf of Mexico. The interior margin ol this plain rises scarcely IIM feet above the sea, and it is 
characterized by an exceedingly level surface hardly broken except by a few low drainage grooves, which 
become fewer and more faintly developed toward the Bto Grande. Upon this plain a youthlul drainsgo 
system is being established, while the seaward extensions of the through-flowing streams cross it. 
These rivers have wide and deeply indented valleys with gently terraced slopes fliled with old alluvium. 

" The floor of the sea border of Texas is a submerged gently sloping sandy plain, or shelf, extending 50 
miles seaward. By action of tide, wave, current, and wind this sand is [riled Into long laland strips 
which fringe the coast and stand almost at aea level. These are separated from the land by shaUow 
lagoons, in which most of the sediments of the river are deposited. The building up of tbe sand bare by 

•> Reprinted with sl^ht revision froi 

Joastal Pla 
TopMraphi 



This is the popular uee of the term "Coastal Plahi." Among geologists the term la applied ti 
broader belt, including the whole of the Louisiana and Cast Texas Timber Belt. As thus deflned I 
Coastal Plain includes much hilly ground. See Hill, R. T., Physical geography ol the Texas regit 
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wind and irave and the filling up of the Ugoona between them by ilver aedJmciits, In connection wltfa 
gradual uplift, may possibly eiplaln tbe orlgla of much of the adjacent eoaat praIrIe."o 

Suffieleut wort has not been done >n eouthwestem Louisiana to give as an; clue to the structure of 
that portion of the Coaatal Plain. 

According to Hilgard.Jihis portioQ of the coaot country is built up partly o( littoral and estuarine 
deposits and partly of swampy lagoon and fluvlatUe deposits, whose thickness and location ate niaiil- 
festly dependent upon the topographic tcatuma of the continent at the time they were laid down. The 
land at that time was being slowly depressed, as ia shown by the nature of the deposits and by the 
numerous superimposed generations of large cypress stumps embedded In laminated clays, which ei- 
hibit the yearly fall of leaves. This view was also held by Hopkins in bis survey of HOUthwestenl 
Louisiana in 1870-71. 

The above theories regarding the upbuilding of the Coastal Plain may possibly apply to the newest 
eitensioQ in the east, along the Oult of Mexico, whlcb at present is altogether marshy, or to the com- 
paratively arid region west of Nueces Hiver, where at present we find a chain of such keys with their 
accompanying lagoons. Tbe laigcst of these lagoons— Laguna de la Madre— Is being rapidly filled up 
by the drifting sands from the higber dunes oJ Padre Island. 

A study of the submerged portion of the Coastal Plain, as shown by the Coast Survey charts, shows 
that the general slope of the sea floor, as far out at least as the 5-ratbom, or 30-foot, Une,is not more than 
B to 7 feet per mile, and that there does cot appear to be any uniformity in the deposition of the mate- 
rials forming this fioor. Lens-shaped deposits of hard blue clay and soft mud ootur, irregularly inter- 
spersed with banks of fine and hoarse gray sand and broken shells. The Sabine Bank Is reported as 
being made up of a gray sand, with black specks and broken abells, whichclosely resemble much of the 
gray sand obtained from the different wells In the southeastern portion of the oil fields, espedally In the 
neighborhood of Beaumont. It is probable that the apbaildlngof the Coastal Plain, at least through- 
out about 500 feet of its upper portion, was carried on in the same manner as at present. Under tbe 
present Gulf the sands appear to be the heaviest deposits, and tbe well rscordaat many places show tbe 

The existence of petroleum In this portion of the country has been known lor many years. In 1660 
Wall, quoting from Taylor's Statistics ofCoal, mentioned the eju8tence.within 100 miles of Houston oJ a 
small lake Oiled with bitumen or aspbaltam, and having Id its center a spring from which during the 
summer months an oily liquid (probably petroleum) continually boiled up from the bottom.' 

In 1B80 S. F. Pecliham quotes N, A. Taylor as to the eilstejice of maltha in TeiBs, and gives Sour Lake 
as one of the localities. On the map accompanying his report oil>.produclDg localities are marked as 
follows; At tbe mouth of tbe Brazos (near Bryan Heights, where considerable drilUns bas since l>t«n 
done); close to Port Arthur, In Jefferson County; in Newton and Orange counties, Tei.; and at several 
points in Calcasieu Parish, La.c 

When the present oil development began, It was considered advisable to undertake the study of the 
Coastal Plain Id order to bring together such geologic information as was available concerning the 
geologic relaMons of the various deposits and to assist in the economic ejploltatlon of the oil fields. 

[With this object In view the Gulf Coastal Plain was thoroughly studied by Hr. WiUlam Kennedy ia 
the years 1901 and 11102. The various deposits ol sands, days, and sandstones were examined and 
compared, their continuity across the country was traced, and theirgeologlo conditions and position In 
thegeneralsectionof the region were studied. Ur. Kennedy'sinferences were, so far as possible, drawn 
from observations on the small bluffs and cuttings seen along the courses of the rivers and creeks, as well 
as on such cuttings as could be found along the various railroads traversing the country. In addition 
thelogsot the various deep wells throughout the whole Coastal Plain, so far as obtainable, were gath- 
ered, and the results of tbe borings collated and compared. The results of hia study are published In 
Bulletin No. 7l2.d In the work which forms tbe basis of the present bulletin much attention was given 

By these means tbe eeneral underground conditions of the region to a depth of about 2.000 feet have 
been determined and have been described so as to be readily tmderstood by those immediately interested 
in the development of the field. There are, however, many questions regarding the underground struc- 
ture that can not be answered until much more drilling has been done. 

TOPOGRAPHY OF THE GULF COASTAL PLAIN.* 
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Oil fields of' the Texas-Louisiana Gulf Coastal Plain: 



la OIL FIELDS OF TEXAS-LOTTISIANA COASTAL PLAIN. 

RELIEF. 

Tbe iurfH(« Iratiuvs of tbe Gull Coaatst PlHin are extremely simple. In the immediate vicinity ol 
the coaat and for 15 ot 20 miles Inlaniljn the parishea of VermUlan and Cameronand in tbe counties ol 
Orange, JeflFrsoa.Chambera, and OalTeston, the general level is Bcarcely more than 3 or 4 teet above 
the average tides ot tho Gult. At a few points, auch as Grand Chenier and ilaekberry Island, In Cam- 
eron Pariah, La., and Big Hill and UIghlaland.lnJefleraon and Galveston countlea, Tei., there are 
proDounced elevations, ol a few hundred acres In extent, rielng to heights ol Irom 4a to 9) feet above 
the level of the coaat marahea, [Theaa are callBd " Islanda," mounds, or hlUa. In the following pages 

termed mounds.) 

Bordering the marah along Its northern edge ia a aeeond lielt, lai^ely prairie land, whose aorfsce rises 
gradually toward the northwest, at an average rat« of from lOlnches toafoot per mile. 

A lew small prominences appear within this belt, as at Splndletop and Falrchlld Hill, In Jefferson 
County: at Sour Lake, Dayton, Barber Hill, Kiaer Uound near Columbia, and Damon Uound in 
Braiorta County; and the Sun Mounda, in Waller County. These, however, do not present any great 
elevations, Damon Uound, probably the highest, having a maximum ol 83 Icet above the plain, or 
probably not more than HOtrH^t above the Gulf. 

[Aside from the elevations commonly called mounds, there Is on the nneroded parts of the Coastad 
Plain another typical topographic feature, usually spoken ot as "gas mounda." Tbe name Is objection- 
able because their origin la in doubt. Their presence makea tbe ao-called "pimpled plains." They are 
diisular lumps, generally 1 or 2 rods In diameter and ranging In height up to 5 or G feet. They are scat- 
tered over thousands ol square miles and, ronaldering their vast number, their approximate uniformity 
In shape and alie la noteworthy.] 

The third or inner belt of country belonging to the Coastal Plain rises comparatively rapidly from the 
second and baa amore broken and generally timbered surface, with numcroua small rounded hills. The 
general elevation ot this belt doea not appear to exceed 175 to 200 feet above sea level. 

SRAINAGB. _' ' 

In the eastern part ol tbe region throughout Louisiana the rivers are deep and sluggish. Tbe few 
streams ot any magnitude are the liayon Vermilion, Bayou Mermontan, and Calcasieu River. Each of 
these streams is narrow, deep, and clear, haa scarcely any appreciable current, tends to expand into a 
broad, ahallowlake,andentcrs the Oulfthrongh a shallow bay. Bayou Vermilion Bowslnto Vermilion 
Bay. The Mermentau shortly after the junction of Bayous Neipique and Des Cannes expands Into the 
broad, shallow Grand Lake, with a depth ol little over 3 loot, and again contracts only to enter the G ull 
through a wide mouth. Tbe Calcasieu lorms a series of sbaliow lakes suph as Calcasieu, Black, and 
West lakes, eitcnding all the way from Lake Charles to the coast. These Louisiana rivers ^1 have the 
peculiar characteristics ol drowned or submerged streams. 

Throughout the Coastal Plain In southeast Teiaa the atreama are aimllar in character to thoae In 
Louisiana. The Sabine and Neches unite to form Sabine Lake; the Trinity debouches Into the eastern 
end of Galveston Bay; the Colorado reaches the Cull through Uatsgorda Bay, and the Nueces flows 
into Corpus ChristI Bay. 01 all the rivers in this area the Braaos alone enters the Gulf directly and 
without the Intervention ot any lagoon or hay. 

West ol the Nueces the coast drainage [ails almost absolutely, as the whole stretch oteoast line to the 
Rio Grande contains only two small creeks, the San Fernando and the Olmos, and these unite to form 
Copano Bay, near the head ot Laguna de la Madre. 

These streams ol tbe Gull Coastal Plain may be divided Into two groups— an older, pre-Pleistocena or 
pre-Columbia, and a younger, post-Columbia. The pre-Colnmbia (and probably even pre-Lalayette) 
group includes the Sabine, Neches, Trinity, BracoB, Colorado, Guadalupe, and Nueces, all of which 
appear to have been In existent* during Lafayette time. The younger, or post-Columbia, rivers are the 
Vermilion, Mermentau, Calcasieu, San Jacinto, Buffalo, Clear, Oyster, San Bernard, Caney, Lavaca, 
Aransas, San Fernando, and Olmos. 

Aglance at tho map ol the region" will show the reasons (or this division. It will be noticed that aU 
the rivers included fo the older group pass completely across the Coastal Plain, beading upon the older 
formations of the Interior, while tho streams ol tho second or younger class are confined wholly to the 
plain itsell. heading within It, or in the strong springs which rise from the Fayette sands at its northern 
border. 

Notwithstanding the large number ot rivers which occur in tbe Coastal I'lain, much ot Us surtace Is 
poorly drained. Water stands in many small lakes orponda throughout tbe year, and over oonsideli 
able areas tho am^ace Is largely under water during the wet seasou- 



Regarding the timber ol the Coastal Plain it may be broadly stated that the cypress Is conflned to the 
eastern end, or to the swamps occurring within the Immediate drainage area ol the UlssisalppI River, 
very few of these trees occurring west ol the Sabine River. The magnolia ( 3J. grandiflora) Is found in a 
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belt stretching in a general aouthweatam dlreetioD through th« paii»be» ol Bah[ne and Vernon, La., 
and the counties of Nevton, Jaeper, Hurdin, Liberty, and San Jacinto, Tei,, tennlnatiDK (a a lew 
straggling trees In Ihe neighborhood of Houston. The western end of the great southern belt ol pine la 
reached near the Brazos RWer. West of the Bracos the tree growth Is moallf represented by OHhs and 
mesquite, the latter gradually becoming the only timber to be found. 

GEOLOGY OF THE GULF COASTAL PLAIN, 

DKSCHIPTION OF SEDIMENTS. 

As indicated above under the heading "Previous knowledge of the region," the sediments 
of the Coastal Plain consist of generally unconsolidated clays, sanda, and marls. The beds 
lie in essentially the same position' in which they were deposited. Their seaward dip is a 
little greater than the seaward slope of the surface, causing younger beds to come to the 
surface nearer the coast. 

The first of the sediments to become consolidated are the marls. Beds of limestone from 
fk few inches to a few feet in thickness are of common occurrence. It is repeatedly noted 
that the consolidation of the calcareous beds bears a distinct relation to their thicknessi 
the consolidated beds being generally thin (see pp.25, 98). Sands cemented by carbonate of 
lime are found, sometimes as sandstone beds and sometimes as concretions or "bowlders." 
No consolidated beds of clay are known, but some of the clays contain concretions. In 
addition lo the consolidated soditnentary beds, there are certain solid materials of secondary 
origin, described on page 16. The most important of these is the crystalline and caveriious 
limestone from which a lat^e part of the oil has been derived. 

STRATIG RAPH V. 



These deposits have not yet been sufficiently studied to make possible an entirely satis- 
factoiy or final classification. Correlations between widely separated exposures are often 
only tentative. There are three reasons for this imperfection of the present knowledge: 
(1) The hlmost complete lack of natural exposures; (2) the want of sufficient evidence from 
fossils, due laigely to the scarcity of exposures; (3) the lack of lateral continuity in the 
physical character of the beds and the corresponding variation in vertical section in beds 
of the same ^e. 

By a comparison of a lai^ number of well sections front one locality, it is generally pos- 
aiblo to subdivide the formations info broad but indefinite zones, each characterized by the 
dominanceof a certain kind of sediment (see pp. 58,99). Such zonesmay be a few hundred 
feet in thickness. Within these zones each well section shows numerous well-defined beds, 
the characters of adjacent beds often being sharply contrasted; but when sections of 
neighboring wells are compared it is found that beds of like character and thickness do not 
occur at similar depths in the several well sections. Generally it is quite impossible to 
identify the individual beds passed through in one well with those passed through in 
another (see fig. 3, p. 61). Attempts to do this have led to grotesque assumptions of folds 
and faults. 

A few fosa'ls have been obtained from borings, but these fix the age of the sediments only 
within very broad limits. The best-known section whose fossils have been studied is that 
of the Galveston well. According to Harris.a the deposits appear to be as follows: 

Section ofOalveslim well. 

Feet. 

Pleistocene 46- 458 

Doubtful 458-1, 510 

Upper Tertiaiy .- 1,510-2,158 

Miocene (upper) _ __ 2,158-2,720 

o Fourth Ann. Kept. Qeol. Survey Texas, 1893, pp. SO et seq. 
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Id harmony with tbis generalization is a, small amuunt of evideoce frutn fossils takeo 
fromwells in orneartheSpindletop field. Hayes and Kennedy give the following sectionra 



Sedion conxlraded chiefly by means offoatila obtained froi 



wells in the Beaumont dieirid. 



. Post- Pliocene. 



. Tomat jna canallcuUl 



sland well, on Npuhei 
River. 

ra 0. Wr«e well, Spln- 
•lUQKsr well,Tejiaa Oi 
No. 1, Hpindletop. 



Bluish-gray ce 
Dolomiti ms 



"she's^ne" 
llnlraO. W) 
A 1,OCO Ceet 





Nat lea tuomeyi Whlt- 


CraMinella like galves- 






ostrea virSnica 


KK.'S'r.li,*:: 


cr„„t,»ri,.t,.,.,™>. 



A numher of foaaila from a depth of 323 to 333 feet at Bataon (Gilbert well No. 10) are 
pronounced by Dull identical with those of the Galveston well and probably uppermoat 
Miocene. The fossils are: 



Solen, fragnij- 
Dosinia iyeiy young). 

a lateralis Say, young. 



Corbula guh 
Balanus, fragm. 
Bryozoan, fragm. 






Olivella mutica Say. 

Nassa acuta Say. 

Utriculus canal iculatua Say. 

Pecten, fragm. 

Area transversa Say, young. 

Area (Adamail Smith), fragm. 
A.sample from a, depth of fH9 to 668 feet in a well at Bryan Heights, near Velaaeo, con- 
tained oc^tiic remains which are not older than upper Miocene. Three fossils from the 
Magenta well at Monti^t, Terrebonne Parish, La., were taken from depths between 1,386 
and 1.767 feet. They indicate that the beda at that depth are the upper Miocene shell 
sand, represented by the lower 1,500 feet of the well at Galveston. b 

It may be safely inferred that the same stratigraphic horizon which is 323 feet below 
the surface at Bat'jon is between 400 and .800 feet deep at Splndletop and from 1,500 to 
2,000 feet deep at Galveston. This implies dips of from 10 to 20 feet per mile, 

y No. 212, 1903, p. 25. The determinationB ol the Miocene foaails were by 
he tossUs Iiom Batson, Bryan Heights, and UoDtegut aie by Doctor Dall. 
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While no system of clnssificat ion and correlation of the systems of the Texas Coastal Plain 
ia universally agreed on and any such syatein may be altered by fuller data in the future, 
Mr. Kennedy's section, given beliiw, is valuable as a description of the fofmations. Hia 
geol(^ic mapn ia based upon the stratigraphic classification here given. The geologic 
boundaries given on PI. I are taken from a map published by Mr. Lee Hagtr, by whom they 
were compiled from various aources. For reasons given under the heading " Geol<^c rela- 
tions of the oil" (p. J17),a knowledge of the general physical character of the entire mass 
of sediments is belivcd to be more important in the study of the oil than are the details of 
stratigraphy. 

OtTtertd section of easlem divilian of Texas-Iitmigvina Gulf Coastal Plain. 

1. Recant: Coastal marshes, consisting chiefly of sea flata subject to overflow at 

extremely high tides, swamps, and partly submerged lands, and the botli^m 
lands along the rivers. The life is represented by recent shells, such as 
Rangia eiineafa and Oetrea. Beds of tbeae shells occur along the rivers, 
and at many of the smaller lakes in this r^ion 5 to 25 

2. Pleistjjcene, with probably some Pliocene: 

a. Beaumont clays: Brown, blue, and yellow clays, carrying nodules of 

limestone in places irregularly distributed through the clays, making 
the soil black where found ; brown and blue sands with great quanti- 
ties of cypress wood and recent shells 25 to 400 

b. Columbia sands: Whit£, yellow, gray, and mottled sands with beds of 

blue and yellow clay, some decayed wood, and a heavy deposit of 
gravel at base. In the clays belonging to these beds at Sour Lake 
such vertebrates as Mammul, Mtgdionyx, fifuus, Smitodon faialis, 
ete., have been found b SO to 200 

3. Neocene (Miocene, with probably some Pliocene): 

a. Lafayette sands: Blue and red thinly laminated clays; massive red and 

brown clays ; and red and brown cross-bedded sands and gravels car- 
rying pinkish inclusions of cUy 30 to 375 

b. Blue, brown, and gray clays; sands with thin beds of limestone and con- 

taining small quantities of oil 300 to 480 

, c. Blue clays and thin-bedded irregularly deposited sandstones 200 

d. Blue, red, and gray clays and sands and thin-bedded limestones; lime- 
stones dolomitized and associated with sulphur, gypsum, gas, and 
petroleum. Sands carry fossils of Miocene age 300 

4. Eocene: 

a. Frio claya: Blue, brown, red, yellow, and green clays, thinly laminated, 

partlaUy stratified and massive. The laminated clays carry small 
crystals of gypsum, and the massive clays numerous concretions of 
lime from 2 to 4 inches in diameter and calcareous-ferruginous con- 
cretions from 6 inches to 2 or more feet in length. Foasiliferous in 
places and changing to sandy calcareous clays to the west 280 

b. Fayette sands: Gray sands and gray and white sandstones interstratified 

with gray, white, and pink clays and sandy clays. The lower sand- 
stones are oft«n hard and glassy, and bluish or pinkish in color. The 
upper sandstones arc soft and chalky white, and contain numerous 
casts of grass, roods, palmetto, and other marsh plants. At some 
localities a thin bed of limestone in these upper sandstones carries 

o BuU. U. S. OeoL. Survey No. 212, Pi. I. 

feLeidy, Joseph, ContributiDos to tbe extinct vertebrate fauna ol tlio weatera Territories; Uou. 
v. e. Qeol. and QeoB. Hurv. Terr., vol. 1, 1873. 
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lower Claiborne [ossils, aod a yellowisb-brown sand contains a con- 
siderable number of plant impressions _ _ 

c. Yegua clays; Dark-blue gypseous clays and dark bluish-gray sands 

witb considerable deposits of lignite 

d. Upper marine bods orCooks Mountain beds: A series of greensands, fos- 

Biliferous greensands, fossiliferous clays, stratified black and gray 
sandy clays, black and yellow clays with limy concretions. A very 
prolific Claiborne fauna - - 

e. Mount Selman beds: Brown sands, blue clays, greensands, glauconitio 

sandstone, and heavy deposits of linionil^. More or less fossilifcrous, 
but fauna mostly represented by casts 

f. Lignitic: White, yellow, gray-brown, red, blue, and black sands with 

interstratified and interlaminated blue, gray, and brown clays with 
heavy beds of lignite. Apparently unfossiliferous except for a few 
plant remains, including the palmetto _ 

g. Wills Point clays: Yellowish-brown sands containing bowlders of sand- 

stone and limestone with some calcite concretions^ dark-blue and 
brown laminated and massive clays and fossiliferous while limestone 
5. Cretaceous. 

XHK mounds' 



Beneath the mounds (p. 12) are various materials which, in general, are not found else- 
where on the Coastal Plain. These materials — crystalline limestone, sulphur, gypsum, and 
rock salt — are generally covered by the unconsolidated sediments described above. In 
some eases this covering is very thin, as at Damon Mound, where the limestone ouWrops, and 
at Avery Island, Louisiana, where the rock salt was found at one place within 15 feet of the 
surface. At Spindletop the limestone is SOO to 900 feet deep, and at Hackberry Island, 
Louisiana, a similar ruck was found more than 1,600 feet deep. 

The limestone is frequently dolomitic and at places entirely crystalline. When stained by 
oil it resembles maple sugar. At some places it is dense. Both the dense and the crystalline 
varieties may be cavernous. Some limestone bodies are more than 100 feet thick. It can 
not be doubted that the pure calcite which forms large parts of the porous oil-bearing lime- 
stone is deposited from solution in water. Some large masses may thuahave been formed by 
material brought long distances. In most cases observed, however, there is an abundant 
. source of carbonate of lime in the highly calcareous sediments immediately adjacent to or 
below the secondary limestone. Some of these calcareous beds are Id the ori^nal condition 
of marl, others consolidated without the formation of ciystalline calcite. Still others are 
partly composed of redeposited material, so that between the original marl bed and the 
entirely secondary limestone there ere all possible gradations. The nature of this porous 
limestone is further discussed in the descriptions of the several fields (see pp. 26, 45,52). 

At about the horizon of the limestone and sometimes contained within its caverns (see 
table below, p. 17) sulphur is frequently found. In many cases it is almost chemically pure. 
Well-formed crystals more than an inch long have been obtained. Probably these are gen- 
erally from cavities in the limestone. Some of such cavities which have been filled with oil 
are lined with minute sulphur crystals. Sands at higher horizons occasionally contain a 
laige admixture of sulphur. 

Gypsum occurs both as a massive rock and as an admixture in sands and clays. It gener- 
ally lies deeper than the limestone and the sulphur (see table below). 

Salt is abundant. In the salt islands of Louisiana it is very pure. That which has been 
found below the limestone of the oil fields is likewise beheved to be pure rock salt. Salt no 
doubt also impregnates some sands, especially on the borders of the lai^e masses of rock salt. 



THE MOUNDS. 



He relative positions a( these aubatsn 
folio wJDg tables; 

Occurrenoi of dmnicUrigtic materiala in Coastal Plain mounds. 
POllOUB tFRKQUF.NTLY DOLOMITIC) LIMESTONE, 

Spindletop Between sediments above and sediments (often loftrly) below. 

Two horizons of limestone at many plac 



Sour Lake Between sedi 

Bataon Between sedi 

Matagorda 



imenta above and mart or sand below, 
iments above and sand or "soapstone" below, 
sediments above and marl below. 

Damon Mound Outerope at places; at others povemd by sediments. 

Bryan Heights Overlain by sediments, but liea above gypsum and sulphur. 

Riser Hill In bodies of unknown form, inclosed by sediments. 

Dayton Hill Limestone, probably of the character here referred to, occurs 

between sediments above and gypaum below. 
Big Hill (Jefferson County). .Between sedimenta above and gypsum lielow. 

Haeltberrj Island... Overlain by gedinlEnts; underlain by sand and gypsum. 

Sulphur Mine Between sediments above and a mixture of limestone and sul- 
phur below. 

BULPHUR. 

Spindletop In, above, and below the oil-beariog limestone, probably gen- 
erally in caverns of limestone, but at places mixed with sedi- 
ments above the porous limestone. 

BalsoD In porous limestone (!). 

Matagorda Abundant, probably in caverns of limestone; some in marl 

below limestone; some in sediments near horizon of the oil. 

Damon Mound Mixed with gypsum and overlain by pure gypsum; at other 

places mixed with loose sediments. 

Bryan Heights In gypsum, below the small showings of oil. 

Big Hill (Jefferson County}. ."Seams" in gypsum underlying dolomitic limestone. 

Vinton Mound ..Mixed with sediments; probably associated with gypsum at 

greater depths; crystals in cavities of limestone (f). 

Sulphur Mine In cavities of limestone; overlain by solid limestone. 

GYPetIM, 

Spindletop Between porous limestone above and salt below. 

Sour Lake Below oil-bearing limestone (?J. 

H^ Island Between sediments above and salt below; also cementing some 



Damon Mound.. Overlain by loose sedimenta; underlain by "sulphur and gyp- 

, sum," beneath which is coarse sand. 

Bryui Heights Below loose sediments and crystalline limestone. 

Barbers Hill Mixed with sand or occurring as concretions at various depths. 

Dayton Hill Between limestone above and salt below. 

Big Hill (Jefferson County). .Beneath dolomitic limestone; possibly also streaks (?) in the 
limestone. 

Vinton Mound Beneath sediments; may lie solid ur mixed with sediments. 

Hackberry Island Separated by 10 feet of sand from crystalline limestone 

Sulphur Mine Unverified reports give a mixture of gypsum and sulphur 

beneath limestone and sulphur. 
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SALT. 

Spfndletop Beluw gypsum; thickaoSH not knuwn. 

Sour Lake Beluw sand or marl which undorliea poroua limeBUillei thick- 

H^ Island Below gjpsum; not passed through by well 2,800 feet deep. 

Damon Mound , Separated from gypaum above by 8 feet of sand; drilled in 

from SS7 to 1,160 feet; not passed throu^. 

Dayton Hill.,- Beneath gypaum; salt sot drilled through at 1,300 feet. 

Anae la Butte ..Beneath sediment's; drilled in from 230 to 1.603 feet without 

passing through ; offshoots from central masa have sediments 

above and below. 
Salt Islands Beneath loose sediments; at least several thousand feet thick 

From the above tabulation the ronclusion may be drawn that the normal order of depth 
of the materials in the mounds or oil fields ia as follows; 
4. Unconsolidated sediments. 
3. Porous limestone. 
2. Gypsum. 
1. Salt. 
While the position of sulphur varies, it is most frequently found in or near the lime- 
Bl«ae. Petroleum is associated with the porous limestone and the overlying sediments. 

SPINDLETOP FIELD. 

The low mound which, since the oil development there, has been known as Spindletop, ia 
3 miles southeast of Beaumont. It has a maximum elevation of 30 feet above tbeaea and 10 
feet above the adjacent coastal prairie, which is entirely flat or of the type called "pimpled 
plains" (p. 12). The area of the mound is bat little more than 200 acres. About one-half 
of this area is more than 7 feet above the prairie and is almost flat. The surface is unaffected 
by stream erosion. The peripheral slope is steepest on the south side and least observable 
on the north. There ia a alight tendency toward elongation westward with a very gentle 
sag separating the weslemmost portion from the main body of the mound. 

It ia quite probable that the existence of the elevation is dependent on the geologic struo 
ture. If this assumption be correct, the mound ia very significant with reference to the loct^ 
tion of the oil field. The details of the suriicial form have, however, no appreciable relatkai 
to geologic structure or to the exact distribution of oil. Some prospectors for oil have 
attached undue importance to minute analogies of surface slopes and have been guided bj 
them in the location of wells on other mounds. 

AREA. 

The Spindletop oil field is, to a very striking degree, coextensive with the mound, though 
on certain sides the boundaries of the two areas are separated by a few hundred feet. The 
pool has of course been narrowed by the withdrawal of the. oil and the encroachment of salt 
water. It is impossible to determine with exactness the original limits of the oil body, since 
these shift as soon as a part of the oil ia withdrawn. Late in the history of a field, therefore, 
only salt water may be obtained from an area which, had it been drilled earlier, might have 
yielded oil. 

SIIltFACE INDICATIONS AND FIRST DRILLING. 

For many years certain surface indications directed attention to this slightly elevated 
spot as a possible oil field. The most evident of these phenomena waa an escape of gas, 
noticed in poob after a run, as well as in some shallow water wells. At least a part of this 
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spindletop field. 19 

gas appears to have been sulphureted hydrogen. Incrustations of sulphur were observed in 
the soil and considerable importance is said to have been Attached to these by Captain Lucas, 
under whose man^ement the first successful oil well was completed od January 19, IQOl.a 
The slightly sulphurous waters found in certain shallow wells were regarded aa aignilicaDt 
for the same reason. "Sourwatei8"(seup.l24) arealsosaidto hare been noted at Spiodle- 
top, but they are not now much in evidence. The composition of the escaping gases, aside 
from sulphureted hydn^n, has not been definitely deteimined. Hill also mentions Spindle- 
top among the localities where seepages of oil were observed at the surface. One of the 
most patent reasons for drilling here aeems to have been the suggest! veness of the topo- 
graphic form. Captain Lucas had become convinced, from his work in Louisiana, that salt, 
sulphur, gypsum, dolomite, sulphureted hydrogen, and oil were in some way associated 
with such mounds or "islands."') 

It ia not so well known just what phenomena Were influential in leading to earlier drillings 
than that of Captain Lucas. It is but fair, however, to record that Mr.PattilloHiggina, for 
some yeaiB previous to the actual discovery, insisted constantly and confidently on the pres- 
ence of petroleum under Spindletop, and it was he who, several years before the finding of 
oil, laid out Gladys City in anticipation of the coming importance of that locality. In 1894 
a well was drilled to a depth of 400 feet. It was too shallow to reaoh the oil, hut it afforded 
txrtain alight indications which gave encourageJnent to the later successful attempt. 

WELL SECTIONS. 

As the geology of Spindletop can be known only from data obtained in drilling, a few 
typical logs are given here.c They illustrate most of the features of the formations to bo 
discussed, and at the same time show the great differences among well sections. 

Logs of uwfls in SpiTuUelopJieid, 
IIIGGINS WELL NO. 2. 
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Legs of wells in SjnnSIetop field— ContinofA. 

IlICGINa WELT. NO. 2-Contlnuwl. 
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SPINDLKTOP FIELD. 

£off« of wdU in Spiiu&fop^e/J— Continupd. 
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Loga of iwH» in SpinJleiop JiM — Continued. 
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SPINDLETOP FIELD. 

Logs qfwdls in Spindleiop feid—CoritiDaed. 
DENVER-BEAUMONT OIL, TANK, AND PIPE LINE COMPANY'S WELL NO. 1— Con 
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Spindldop weOs referred to in IJie text. 




[The numbers at the lelt correspond to thoae on the map, PI. 11, p. IS.) 




1. Andrews No. I. 


22. Higgins No. & 




2. Andrew. No. 2. 




Hlgglns No. 7. 




S. Cartwright No. I. 




Higgins No. 8. 




4. Cartwright No. 2. 








6. ConledeTaled No. 3. 


20 


liiggina No. 15, 
Higgina No. 16. 




7. QIadys No. I. 


3« 




S. Gladys No. 3. 


2! 


Iowa-Beaumont. 




9. Gladys No. 4. 








10. Oladya No. 0. 








11. Gladys No. S. 




McFaddin No 


2. ■ 




IZ. OUd7aNo.lS. 




McFaddln No 
















14. Heywood No. I. 


;w 


McFaddin No 


IJ. 




IS. HeywoodNo.2. 




McFaddln No 






16. neywood No. 3. 






4. 




17. HlgginsNo.L 




Nalional Oil and Pipe Line Co. No. 1. 




18. HigglnsNo.2. 




National Oil and I'ipe Line Co. No. 2. 




le. Higglns No. 3. 


« 


NaCiooal Oil and Pipe Line Co. No. 3. 




20. HIraina No. 4. 


41 


National Oil and Pipe Line Co. No. 7. 




21. 


Uiggins No. i. 


41 


Soathern No. 


4. 
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SEI>IMENTAKY FORMATIONS ABOVE TirE OII^. 

Above the horizon of the oil are 700 to 1 ,000 feet of geoeraUy unconaolidatod sediments. 
They are oot disttoguishable from the heda under the adjacent prairie. Named in the 
order of their abundance, these beds conaiat of clays, sands (with grayels). and limeatonea 
(with shell beds). In general, individual beds can nut be traced from well to well, except 
for very short diatancea. A stratum of from 15 to 25 feet of clay at the top ia general. 



The first 50O feet generally have a predominance of sand. From that depth down to the 
oil rock, sands are generally very subordinate in amount when not entirely absent. The 
logs of a considerable number of wells which are well distributed over the field show the 
following proportions of sands in their upper portions: 

Proportions of sand in SpijidUtop letU aediona. 



lIlggliiaNo.3... 
MlKgiMNo.4... 
nigglnsND.S... 
HlKinBNo.O... 
HlRlnaNa.T... 
H[^nsNo,8.., 
HiEginsNo. 10.. 
Higglna No. 15. . 



"■1 



Hlggtni No. le 
Hlgglns No. IV 

Li,ca8 

Bouthem No. 4 
Hey wood No 2 
Hey wood No. S 
Qeysei-Kaltenl 



By consulting the l<^ it will be seen that the last four wells in the above list, U^ther 
with the Higgins Noa. 4, 15, and 16, while showing a derided dominance of sand or gravel 
within the depths named, are almost devoid of sand within 100 or 200 feet of the surface. 
The la[^est proportions of sand and gravel are found in the Uiggins Nos, 1 and 2. The sec- 
tion of the Higgins No. 1 shows 815 feet of sand out of 1,020 feet above the oil rock. Well 
No. 2 has 781 feet of sand and gravel out of a total depth of 1,006 feet, no considerable poi^ 
tiun of the section having a dominance of clay. In the somewhat uncertain loga of wells 
Noa. 1 and 2 of the National Oil and Pipe Lino Company, sand is given as the moat abun- 
dant material to a depth of over 800 feet. At the other extreme may be placed the Denvet^ 
Beaumont well, with but 40 feet of sand beneath the 42 feet of surface clays, the balance of 
the section showing only an insignificant proportion of sand. "Sand rock" is occasionally 
mentioned, generally in beds of a very few feet. All the speciroena seen of such sandstone 
have a calcareous cement. Such "rooks" are very local or concretionary. 



While gravels occur in the sandy upper halves of a minority of the well sections obtained, 
they have no constant positign, thickness, or character, and the correlation of such beds is 
not here attempted. Those gravels which have been thought to suggest some possibility 
of correlation are enumerated in the list given below. It is, of course, tji be borne in mind 
that as reliable logs were obtained from only about one-twentieth of all the wells, this list 
of occurrences of gravel is correspondingly imperfect. It might be added that "very coarse 
sand" is mentioned in some other 1(^ at horizons similar to those hero named for the 
gravels, but the general omission of such mention in most logs is extremely adverse to any 
scheme of correlation. 
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Id most ot the \o^ there is frequent mention of "rock." As a rule, where not other- 
wise specified, this ia understood to be limestone. When questioned, drillers frequently 
describe it as such. Most of the samples seen were limestone, a few being sandstone witii 
calcareous cement. It is usually reported as occurring in beds 1 or 2 feet thick, but occa- 
sionally in 20 or 30 foot strata. Sometimes the degree of consolidation of these thick beds 
of rock may be exaggerated in the reports, but from the length of time required to drill 
through some of them it is believed that well-indurated beds of such thickness are occa- 
sionally encountered. In a note appended to the log of the Denver-Beaumont well, the 
contractor describes a very hard rock which was entered at a depth of 654 feet. This bed 
is 27 feet thick, and seventy-five days were required to drill through it. From the descrip- 
tion given, the rock must be a very siliceous limestone. "Forty-three feet of steel were 
worn away in getting through this 27 feet." This statement, of course, refers to the wear- 
ing away of the bits. The reports of "soft rock," "soft white roc:k," "white clay," and 
"blue marl" probably refer to various shades of color and degrees of consolidation of the 
limy material. 



"Shells," "shell beds," or "shell rock" are reported from most wells. Large fragments 
of shell rock were occasionally brought to the surface by blowouts or other accidental 
means. They indicate the existence of large accumulations of shells, such as occur at or 
near the SLU^ace at many places on the Coastal Plain. Shells are also reported as occurring 
mixed m all proportions with sand, rock, or clay. Shell beds, when thin, may form thor- 
oughly indurated rocks. The thicJter masses, reaching 40, 50, or 60 feet, are poorly 
cemented it at all, and generally do not consist of shells alone, but of shells mixed with 
sand or clay. 

The relations of ell the consolidated beds are such as to show that cementation has 
occurred most readily in the most calcareous material and where this material was com- 
minuted and therefore easily dissolved. Where neighboring beds have been consolidated 
by the calcareous cement, or where calcareous concretions have been formed in these beds, 
n the permeable sands more frequently than in the more impervious clays. 



"Gumbo" ia the common term by which most clays are reported." There are occasional 
mentions of "shale," and from the descriptions given by drillers and contractors it would 
appear that occasional beds of the clays are sufficiently consolidated to justify the word 
shale. Probably in most cases, if not all, such occurrences are concretionary. 



Intelligent di 



0, defined ttie latter ai 



troUsu 






Digitized ByGOOgle 



26 OIL FIJfiLDa OP TEXAS-LOUISIANA COASTAt PLAIN. 

LACK OF CONnNUTTT, 

On account of the lack of lateral contiDuit;, individual beds DOt«d in one well section 
can not be identified in anotlier. An attempt to correlate tbe beds named in the accom- 
panying 1<^ will make this Fact obvioua. The Hrst impression on finding that a bed noted 
in one well is not found at the same depth in another is that it has "dipped" or "pinched 
out," implying a lens-like form. These impressions are prevalent in oil fields and appear 
in the common phraseology of the operators, but are for the most part inaccurate. It 
should rather be assumed that any one bed shows a gradual change from place to place 
K the nature of its material. 

The exact age of these beds overlying the oU is a matter of much uncertainty. Of the 
few fossils found, none would indicate that Che horizon of the oil is older than late Miocene, 
add the topmost beds are very recent. However, if the conception of the oil-bearing rock 
as given below (p. IIS) Is correct, the exact age of the strata in which it is included is not a 
matter of the first importance in detennining the laws of its distribution on the Coastal 
PUin. 

BOCKS CXjOSELY ASSOCIATED WITH THE OIL. 

Beneath the rocks above described are others whose presence is peculiarly characteristic 
of the mounds or dome structures which either yield oil or show close structural similaritiea 
to the oil fields. These rocks or minerals are porous limestone (or dolomite), sulphur, 
gypaum, salt, and pyrite with associated salts. 



The porous limestone is not the same as that described above as occutring in tliin beds 
above the horizon of the oil rock, though gradations may occur between the two tjpee 
(see p. 45). These thin beds are characteristically dense and seem to be in horizontal 
position. They are not crystalline, but show the ordinary dense texture resulting from 
induration of calcareous deposits. The limeatone here referred to as characteristically 
associatedwith theoil bodies issometimesdolomitic, and much of it is completely crystalline 
and porous or cavernous. Its upper surface is also extremely uneven, and Its lower is 
perhaps equally so, though naturally the latter is but imperfectly explored. 

Cavernous and oil-soaked fragmonta blown out from gushing wells, and differing from the 
beds passed through in drilling, may be supposed to fairly represent the roclc which carries 
the oil. The crystalline character of this is evident. Among the workers in the field it is 
frequently compared to a lightH^oiored maple sugar. Cavities may contain largo crystals, 
or their walla may be drusy with calcite, though sometimes they contain sulphur (see p. 17). 
For a few inches, or even, it may be, a few feet, next to the upper surface, the limestone 
lacks the completely crystalline character, and reeemblea Uie dense, thin limestone beds 
found among the overlying clays. This narrow zone or crust of indefinite thickness (for 
the change is gradual) is spoken of as the "cap rock." 

The dolomitic character of this porous rock varies. Doubtless the magnesituu carbonate 
is always very subordinate to the calcium carbonate. No specimen was tested which did 
not effervesce freely with cold dilute hydrochloric acid without pulverising the lock. Prof, 
F.C. Thiele, of Beaumont, has found no proportionsof magnesia to lime greater than 1 to40. 
Tlie analysis here given is of the so-called "cap rock," which may be either the dense crust 
of the oil-bearing rock or the reservoir rock itaelf- 
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Analysis of lie limesUme forming Ike cap rock of the Beaumont oil." 

Percent. 

Silica. 0.40 

Oxide ol iron _ 1 

Oxide of alumina _ . _ | * 

Lime. 54.89 

Magnesia Trace. 

Sulphur, as tree sulphur and in ot^nie combination 1. 58 

Sulphur, as sulphuric acid in combination _ .21 

Carbonic acid 42. 45 

Total _ 100.03 

The openings seen in liand specimens are of all sizes, from the minul«8t poree to cavitiea 
more than an inch in diameter. The sudden dropping of tools through supposed cavitiea 
of several feet, which ia discussed elsewhere, does not necesaarily indicate the presence of 
such lac^ openings. On the other band, there is no reason to deny the existence of cavities 
murh'larger than those seen in hand specimens. Doubtless very large masses of this oil 
rock may liave a porosity of Over one-third the total volume. 

Compu tat ions bdsed On the amount of oil produced indicate that the reservoir rock 
must be extremely porous or cavernous. The 37,000,000 barrels of oil already taken from 
this pool t> would cover the area of the productive Geld tan depth of 22 feet. ToalTord room 
for this amount of fluid would require a rock 66 feet thick, one-third of its volume being 
pore space. Therefore, unless the average thickness of the oil-bearing limestone is greater 
than it has been believed to be, its average porosity must exceed 33 per cent, or oil must 
have come in from a totally unknown source. If the average porosity exceeds 33 per cent, 
there mvrat be lai^e spots in which more than one-half the total volume is pore space, for 
the rock is locally dense. Large cores of similar rock taken from other mounds sotnctimes 
show more than 33 per cent of pore space, the pores or caverns being either empty or filled 
with sulphur. 

So far as observed, a specimen taken from the immediate upper crust has essentially the 
same density, hardness, and constitution aa the local limealonea in the overlying beds. 
The thickness of this cr\iat may be inferred from the depth to which wells are drilled into 
the rock liefore setting casings, it may safely be assumc^l that in all cases there are at 
least a few int^hea of such a crust. Its thickness may reach many feet, and at places the 
entire mess of the rock may be of the dense character of the crust. 

Sometimes well-rounded or multiplex concretions of pure crystalline limestone of the 
maple-sugar appearance are carried to the surface by blow-outs. It is not possible to say 
positively from what matrix these come, but they belong near the horizon of the oil rock 
and probably come from a marly stratum. 

An undelstanding of the exact nature and origin of the porous limestone would he much 
facilitated by a clear picture of the exact forms of the bodies in which it occurs. It might 
have been hoped that where wells were drilled so close that the timbers of neighboring 
derricks touched or interlocked, a comparison of depths at which the rock was reached 
would give a fairly exact picture of the form of its upper surface. Unfortunately, in the 
violent rush of well drilling in the most closely perforated portion of the field, the methods 
of work and of making reports were not such as to insure accuracy within 10, 20, or even. 
30 feet. If reports could be accepted as given (generally orally}, the depth to cap rock in 
neighboring wells might dilTer as much as 20 or 30 feet within a horizontal distance of the 
same amount. This would require that the oil rock should have an extremely lumpy or 
hummocky upper surface or should interlock in some way with the overlying formation. 
While making large allowance for the unreliable cliaractcr of most of these hurried reports, 

•Analysis by Mr. S. U. Worrell; son l-hlLllpe, Wm. B., Tex^ petroleum: Bull. Univ. Texas Ulu- 
eral Survey No. i, IBOO, p. 2i. 
tBelorelanuary I, NOb. 
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it still seems neceesarj to conclude, from the observations of some careful contractois and 
good obeerreis, tbat the upper surface of the oil rock has such a lumpy or (in a very large 
WBj) botljoidal form. In addition, this irregularity of surface seems to be attended l^ 
overlying or outlying concretions and possibly by branching veins. The oil rock doea not 
seem to have on its lower aide any such dense cnut as that which is encountered above. 



There are in many wells two oil-bearing borizons, the oil in both cases coming from the 
same kind of porous limestone, the two horizons being separated by a barren zone, which 
in some places attains a thirkness of almost 200 feet, though hi most cases it is less than 100 
feet thick. Concerning the nature of the material between two oil-bearing horizons, there 
is fairly general agreement. Mr. A. W. Hamill, a driller and contractor, who has observed 
the formations with some care, speaks of this material in the Keith-Ward tract as a "white, 
limy stuff" resembling gypsum. It is generally, though not always, unconsolidated. It 
contaiiks many concretions, commonly spoken of among drillers as "bowlders". These 
are liable to loosen and turn under the bit and give much trouble in drilling. The specimens 
se^n of these "bowlders" are all limestone. In the HIggins No. 6 the formation from 1,009 
feet to 1,024 feet, occupying the space between two " oil Bands," was a "hard, bluish, porous 
rock." In the Gladys No. 3 were "60 or 70 feet ot white limestone" intervening between 
two oil horizons. In block 33, Gladys City (the Yellow Pine tract), the corresponding 
material is referred to as "generally whitish or gray, limy stuff, not always soft." An 
occasional streak of "blue shale" is also mentioned in this locality. In the McFaddin 
No. 2 about 15 feet of "gumlMi" separates two ail-bearing levels. In some cases, as in the 
National Oil and Pipe Line Company's welt No 7 such a gumbo parting is hut 1 or 2 feet 
thick. The mention of gypsum may be assumed to be only by wav of superficial com- 
parison, though gypsum ia probably found at greater deptlis in some of the same wells 
On the whole, the languf^e employed in description together with the evidence of the 
calcareous concretions, points strongly to a roarl> substance more jt less clayey and 
having, in different wells, different degrees of consolidation 



Testimony concerning the material beneath the lower oil horizon is divided, some of it 
being in perfect agreement with that concerning the material just described, while other 
reports point to the presence of a white sand beneath the lowest oil. "Very hard chiy" is 
mentioned at one pUtce (Higgins No. 7); "gumbo underlain by laminated sandstone" at 
another (McFaddin No. 25); "soft sulphur mud alternating with hard limestone" at 
another (Higgins No. 6); "white soft sands" at another (Hi^ina No. 10); "white lime 
rock" at another (Higgins No. 3), were the same material intervenes between two masses 
of the oil rock. "White, limy porous rock" was entered by one of the Cartwright wells 
after passing through a 2-foot oil-bearing stratum, which may be the representative at that 
place of the regular oil rock. " White, limy or gypsum-like material, not hard as limestone 
proper should be," "having loose bowlders" (concretions), was found in Gladys No, 1, 
where it was drilled into for 50 feet below a 40-foot oil rock. "Soapstone" is said by a 
reliable observer to underlie the lowest oil rock in the Iowa-Beaumont well (Keith-Ward 
tract), but the same observer uses the word soapstone to describe the " white, limy stuff" 
with concretions, found between the oil horizons in the same tract, and it is therefore 
believed that the word should be similarly interpreted in the other case. In two wells — ■ 
the Confederated No. 3 and the Gladys No. 6 — the drill stopped in white sand at some dis- 
tance below the oil rock, hut the bed immediately below the latter is not described. 

The descriptions cited sbove make it quite probable that in the main the subjacent 
neighbor of the oil rock is of the same calcareous nature as that which intervenes between 
two oil liL izons, where two are found. It is »ubject to various degrees of consolidation, 
and may locally pass Into a stiff clay or contain day streaks. The mention of white sand 
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taay refer to the same subatBDce, but inasmuch as trustworthy observera haye described. 
occurreDcea Id different wells difTereutly, it is more probable that the material is locally 
sandy, or it may even be that the sand exista In separate bodies of lens-like form. He 
superficial resemblance of light-colored marl to gypaum is manifest, and the latter is no 
doubt found both pure and intermixed (seep. 17), but these masses of "soft limy stuff" 
are not so interpreted. 



A characteristic constituent of many of the mounds is sulphur. Though not found in 
all wells at Spindletop, it is very common, either pure or as an admixture. Deposits of 
sulphur occur both above and below the horizon of the oil though of necessity it is less known 
in the latter position. Most wells went but a few feet into the oil rork and therefore the 
knowlet^ of what lies deeper is very limited. From the nature of the cuttings brought 
up by the rotary method of drilling, the reports of "solid or pure sulphur must be 
received with some allowance. The following are some iharactenstic illustrations of its 
occurrence at Spindletop: 

Well No. 1 of the National Oil and Pipe Line Company reported 40 feet of pure sul 
phur" immediateiy above the cap rock. The same 40 feet of solid sulphur appears in the 
logs of welLs Nos. 2 and 3 of this company, thougli the wells are separated by some hun- 
dreds of feet. The observations on which tlie lugs of these three wells are founded were 
made under certain disadvantages which impair the value of the records. In well No. 2 
the report is varied by the appearance of 26 feet of " sand and sulphur ' ' between the 40 
feet of solid sulphur and the oil rock. In the Hi^ns No. 5, 8 feet (1,020 to 1,028) of 
supposedly pure sulphur occurs between beds of hard rock, being separated by 17 feet ■ 
of the latter from the main oil-bearing rock below. There are also 10 feet of "soft sulphur 
mud" above the sulphur and separated from it by 5 feet of hard rock, presumably a bed 
of limestone. The chief oil-bearing horizon (1,045 to 1,061 feet) is also described as "soft 
and sulphury." In the Hi^ins No. 1 are 10 feet of "sulphur rock" at the bottom of the 
well (1,030 to 1,040 feet) underlying the main oil-bearing bed, which is here but 10 feet 
thick. The Southern No. 4 encountered I foot of sulphur just above the cap rock, which 
is here 982 feet below the surface. Higher up in the same well 3 feet (845 to 848) of sulphur 
are reported. On thewest side of the Yellow Pine tract (block 33 of Gladys City) 15 feet 
of " pure sulphur " (970 to 985) are said to underlie the main oil horizon. Similar deposits 
on the east side of the block have the same relations. The log of the Heywood No. 2 gives 
33 feet of "sulphur rock" immediately above the oil rock, which was struck at 950 feet. 
This record adds credibihty to that of the National No. 1, which is less than 200 feet dis- 
tant. The Heywood No. 1 is said to have the same formation In the same relations, but 
the thickness is not recorded. The No. 3 well of the same company reports "sulphur rock" 
at four horizons, with thicknesses of 10, 15, 8, and 20 feet respectively, the lowest sulphur 
formation resting directly upon the oil rock. Seventy feet of sulphur are claimed for the 
Gladys No. 3, the location being above the oil. \ few inches of pure sulphur were found 
in block 44, of Gladp City. " Solid sulphur tOOfeet thick" is reported near the center of 
the field in an isolated dry well, which is quite surrounded by producers: The depth of 
this alleged deposit is greater than that of the surrounding oil zone. 

In most of the wells cited above sulphur was supposed to be found unmixed with earthy 
matter. Where found remote from the oil rock (generally above) it is commonly reported 
as mixed with Band and clay, and this may also be the case in beds in contact with the oil 
rock. In the Higgins No. 7 there are 24 feet of "sulphur and white rock mixed" immedi- 
ately above the oil rock, which was found here at 746 feet. In the Higgins No. 10 occur 
8 feet (930 to 938) of "soft sulphur and white and gray rock," separated by 34 feet from 
the top of the oil-bearing rock. Some wells on the adjacent prairie beyond the limits of 
the field have encountered small proportions of sulphur in beds of sand and clay, bu» " pure " 
sulphur has not been discovered outside the territory underlain by the cavernous limestone. 

The above enumeration of occurrences of supposedly pure sulphur shows the basis tor 
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8 made by well-informetl operators to the effect that vhen sulphur is encouo- 
tered la the uoiuixed form it is generally on or in the oil rock. The fact is signilicant that 
out of the comparatively small number of wells which were drilled to depths beyond the 
dl horizon three of those whose logs were obtained encountered sulphur beneath the oil. 
At all events, in the present state of our knowledge it is unsafe to assign a place to sulphur 
deposits above rather than below tlie oil. The great sulphur deposit in a mound similar 
to Spindletop at Sulphur, La., is found beneath small quantities of oil, and no oil is 
known to underlie the sulphur. It is not improbable that if the few hundred feet next 
beneath the main oil horizon at Spindletop were as thoroughly explored as those above, 
the prevailing position of the sulphur would be found to be below the oil. 

Deepit« the popular impression there is small ground for assuming that the sulphur 
occurs in definite beds or continuous masses of large size. Samples conveyed (o the surface 
by blow-ouls or taken out as cores show pure sulphur and limest^^ne as parts of the same 
chunk. Where there is any evident structural relation, as in the McFaddin well No. 13, 
the sulphur lills cavities in the limestone which are m every way similar to the cavities 
found in the best oil-bearing rock. The latter, in fact are not infrequentlv lined with 
small sulphur crystals, just as in other cases thev are lined with small calcite crystals 
Gushers have ejected well-formed crystals of sulphur, more than an inch in length, indi- 
cating the existence of only partially filled cavities of slill larger dimensions Locally the 
limestone may be extraordinarily rich in sulphur-Hlled cat ities or (he drill may strike some 
such masses of extraordinary sizej there may even be some veins or chimneys hUed 
with the same substance, but direct proof of such is wanting. 

An inspection of the overlying -beds shows that in neariy all cases the sulphur, when not 
found in the oil rock itself, is covered by a dense rock, either clay or limeetone, and there- 
fore occupies a position in which a body of oil might have been retained. There are a few 
ca-ses, as in the Heywood well No, 3, where beds containing much sulphur are overlain by 
sand, but it must also be borne in mind that oil is sometimes reported as occurring beneath 
a barren sand. The explanation which at once suggests itself is that an impervious parting 
has been overlooked. The significant fact' is that in the case of sulphur, as in that of oil, 
the reports of such relations are exceptional. 



Gypsum is mentioned in a considerable number of reports from Spindletop, but it is 
impossible to verify its existence at this time because of the inaccurate use of the term and 
the want of samples. It is poorly discriminated by drillers from "soapstone" and marl. 
This is evident from the reports of gypsum abounding in shell remains. While other mate- 
rials may thus be wrongly reported as "gyp," gypsum is liable to be classed as "rock" 
where found. Of the two deep wells on the hill, the Iowa-Beaumont reports "soapstone" 
beneath the oil rock to 1,200 feet, and the Iliggins No. 3 reports mostly "white lime," with 
comparatively smalt amounts of sand and rock, to 1,647 feet. Either of these reports 
might cover a lai^ amount of gypsum, but there is no direct evidence to that effect. 

While direct proof by samples is impossible at the present time, careful observers who 
examined many samples during the early life of the field do not hesitate to speak confidently 
of the association of gypsum with oil-bearing rock. Hayes and Kennedy a make the 
statement: "From some of the wells, along with the dolomite, large pieces of crystalline 
gypsum or selenite have been thrown out by the escaping oil. Their surfaces are always 
deeply corroded, giving evidence that they have been subjected to the action of some sol- 
ved." LeeHagerspeaksconfidently of the presence of gypsum, or, rather more frequently, 
of anhydrite, beneath the oil horizon. It is his impression that the very thick strata, SO to 
100 feet, reported as gypsum are more frequently composed of thin beds of gypsum intei^ 
bedded with clays or sands. The reports of gypsum, either in this condition or as selenite 
crystals, do not furnish an exact parallel to its occurrence at some other mounds, where it 

■ OU Belds of the Texas- Loulslaiw tiult Coastal Plain: Bull. tJ. 3. Geol. Survey No, 212, 190S, p. 71. 
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IB found as a mawive lock, smnetimes hundreds of fMt thick (see p. 80), but such occur- 
rences at Spindletop Diighteaailj b« referred to by the rather va^e reports of "goapatone" 
or " iiiDj stuff. " The normal position of gypsum when occumng in great masses seems to 
be some distance below the limestone. The exiBt«uce of well-developed seleiut« crystals 
suggests that the gypsum sometimes occura in CAvttiee, presuDitbly those of the limestoDe, 
though the crystals may have derebped in loose sediments. 



Both the deep wells went into rock salt. The Iowa-Beaumont entered "pure salt" at 
1,200 feet and continued to 1,790 feet, stopping in the same material. The Higgius No. 3, 
entering salt at 1,647 feet, continued to 1,990 feet without encountering any other sub- 
Btancf . The analogy of certain other mounds would ranate a presumption in favor of gyp- 
Bum above the salt if the former is to be found at all (see p. 17). All exceptional case of 
salt above the oil appears in the Hig^ns well No. 19, where a 10-foot bed of "rock salt" is 
reported at a depth of about 600 feet. Its purity is uncertain. 



In small quantities iron pyrite is found at almost all depths, sometimes scattered through 
the sand, sometimes concentrated in nodules or so stroDgly impregnating certain thin beds as 
to make a serious barrier to the rotary drill. It took eleven days to drill throu^ a 6-foot 
layer of this character in the Higgins wall No. 14. This bed was encountered at 600 feet. 
In the Higgins well No. 9 the some kind of rock, met with at various levels below SOO feet, 
is deecribed as occurring in " bowlders." Pyrite is most frequently mentioned as occurring 
just above the oil, the oil rock itself frequently containing admixtures of it. A zone overlying 
the oil rock in the McFaddin well No. 7 is composed of interstratiGed rock (presumably 
limestone) and pyrite. In the McFaddiu No. 5, a diy hole on the north side, there were 
several hundred feet in which the same materials were inteistratified. The depth of the 
abundant pjrrite in this well is about that at which the oil should have been expected. The 
limestone mentioned as int^ratratified with pyrite is not, however, the porous or cavernous 
rock which carries the oil, but a dense rock like the thin limestone beds found above the oil. 



So far as the petroleum con be assigned to a constant position among the s.ubstances 
discussed above, it may be said to belong to the caverns and pores of the principal limestone- 
Far the larger part of the oil has been found in this position, and over most of the area of 
Spindletop no oil from any other horixon has been developed. Only "showings" are 
reported from the sandy beds above. In the haste to reach the well-known rock below, 
httle attention was paid to these showii^, and it can not be known how much oil, if any, 
they mi^t have yielded. On the other hand, a very considerable productive area on the 
west side of the field has yielded little or no oil from the porous limestone, if, indeed, the 
latter is present. With the exception irf one or two wells which seem to have entered 
the regular oil rock, all the wells in this vicinity obtain their oil from sands incloeed between 
clays. These sands have diverse depths in different wells, and it is quite probable that 
they are of very hmited latenl extent and that near-by wells derive thar oil from different 
bodies of sand. 

It should be plainly rect^nized that the Spindletop pool contains oil in two distinct 
relations — in the porous limestone and in loose sands. Iliis is an essential consideration 
if this field is to be compared with other fields of the Gulf Coastal Plain. In this connection 
it is ^so to be noted that the destructive blow-outs of gas by which some welk have been 
ruined have come from beds some distance above the porous oil-bearing limestone. 
Bull, i 
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So far as the facts detailed above warrant a bI 



emillg the general relations 



of the materials disclosed b; the Spindletop wells, tbsae materials may be sud to occupy 
more or leea distinct -leveb (Ukd to be amuiged io the following order; 

1. Sands, clays, and thin limestones; occasional adroixturee of sulphur and py rite. 

2. Iron pyrite, most abundant just above the cavernous limestone. 

3. Cavernous limestone containing oil and sulphur. 

4. Gypsum, which may be massive, interlaminated or mixed with sand or clay. 
5- Rock aalt to an unknown depth, probably pure. 
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Fio. 1.— Section ol BplDdktop oH pool. (See map, F1. II. p. 18.) 

The sone here referred to as No. 3 is complex and must be understood as embracing 
much unconsolidated limy sediment. No definite statement can be made concerning the 
relative positions of the sulphur and the oil, except tmt the two occur in similar relations 
to the sediments and ciystalline limestone. 
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GEOLOGIC STnUCl'URIC. 



There still remains some obecuntj about the geologic structure of Spiadletop aad similar 
mounda. lliere is no reason to doubt that there is some upward bulging in the form of 
s dome (see ^. 1). The areal extent of this structural dome is substantially that of the 
surficiat elevation. The height of the uplift affecting an; given horizon can be stated only 
when that horizon has been clearly dbcriminated over the entire field and its depth asceN 
taiued both ou the top of the dome and beyond ita limits, where the beds are horizontal. 
Because of the lack of lateral continuity in the character of the beds, such data are difficult 
to obtain. The principal dependence must be placed on data pertaining to the oil-bearing 
rock because this formation is beat known and probably the n: 



The difficulty in an accurate delineation of the dome structure arises from the presence 
(locally) of more than one horizon of the genuiite oil rock. Each has considerable con- 
tinuity throughout certain parts of the field and there is some uncertainty as to which 
should he correlated with the single oil-bearing rock near the edges nf the mound. One 
such area of two oil horizons embraces much of the Ecith-Ward tract and is apparently 
continuous to the north far enough to include blocks 21 and 33, Gladys City. The porous 
oil rock is reached anywhere in the northern part of the Keith- Ward area at leas than 900 
feet, and in some wells at less than 800 feet. The first oil-bearing rock encountered may 
have a thickness of from 20 to 40 feet. Below it is the marly material described above 
as having various degrees of consolidation and containing calcareous concretions usually 
spoken of as loose bowtdeis. At about 1,000 feet, or frequently less, the porous crystalhne 
oil rock is found agiun, A majority of the reports saythat at this lower level the oil rock 
is incrusted by a hard "cap rock" similar to that of the higher stratum, and that the two 
horizons are not distinguishable by any physical diaracteristics. 

In blo4& 21, Gladys City, the true oil rock, yielding jar^ quantities of oil, is said to be 
found at a minimum depth of 740 feet and to have a thickness of 40 feet. Most of the 
wells from the upper horizon in this block are deeper than this, the oil being found at 
vary ii^ depths, averagiiig about 800 feet. Here again a lower stratum is reached at between 
000 and IJilOO feet. The same statements, with little change of figures, apply to block 33 
(the Yellow Pine tract). 

The Gladys weD No. 3, situated between the Keith-Ward tract and block 21, found oil 
at 760 feet, being one of the shallowest wells in the field. A lower oil stratum was reached 
by this same well between 900 and 1,000 feet. Gladys Nos. 8 and 18 also show two oil 
strata similar to those in No. 3. 

Some wells near the edge of the dome show a similar duplication of oil-bearing horizons. 
In the Higgios No. 5 an upper showing of oil at 083 lo 1,005 feet is separated from the 
principal oil, which is found at 1,045 feet. A similar separation has been pointed out in 
the Higgins No. 6, while partings of less magnitude have been noted in the McFaddin 
No. 2 and the National Oil and Pipe IJne Company's well No. 7. 

Situated somewhat centrally in the area where the two oil horizons arc noted are other 
wells, e. g., the Gladys No. 4, in which the lower oil wsa reached without passing any indi- 
cation of a higher oil-bearing stratum. It would socm from this and other similar occurs 
fences that the lower stratum is the more continuous, while the upper ones are local, and 
that therefore, in determining the elevation of the structural dome, it would be best to 
correlate the lower horizon at the center of the area with the single formation which is 
found at the edge. It is more probable, however, that neither formation is entirely con- 
tinuous, but that there is a zone from 100 to 2(X) feet in thickness which contains numerous 
masses of porous rock at different depths. It is not therefore certain that either oil horizon 
at the center of the field can be exactly correlated with that around the edges. 
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In the followhg statemeats concerning the atructuml relationa of the oil rock it is at 
for convenience, that the lower porous limestone near the middle of the field is continuouB 
with the single stratum found near the edges of the dome. It must be understood, how- 
ever, that in apeaking of dips it ia not intended to imply that the inclined formation is one 
Mid the same bed at the same stratigraphic horizon throughout. A difference of depth 
which may be spoken of here as indicating an inclination of the rock may mean that entirely 
distinct rock bodies were encountered in different wella. 

A little north of the center of the field the lowest oil rock aeema to be found nearer the 
surface than at any other place. It is entered here by the wells on the west boundaiy of 
the National Oil and Pipe Line Company's tract at a depth of less than 900 feet. Within 
500 feet to the northeast the rock was found to be from 25 to 50 feet deeper. One thousand 
feet to the north the Denver-Beaumont well reached what may fairly be correlated with the 
porous oil limestone at 1,104 feet. The fall toward the northwest from the assumed center 
(if the same horizon is represented by the deeper Oil in the Yellow Pine tract) ia perhaps 
100 feet in a distance of 500 to GOO feet. The rock ia little if any deeper in block 21 than 
in blodi 33, though the former la 1,000 feet west from the assumed crest of the dome. 
Concerning the west aide of the field, reference has already been made to the wells which 
pumped oil from sand beds in blocks 5, 6, and 11, Gladys City. These wells did not find 
the oil limestone, though some of them are 1,100 feet deep. Southeast from the supposed 
highest point of the dome the level soon falls below 900 feet in the west comer of the 
H(^g-Swayne tract. The average depth of the oil rock here Ls probably 50 feet greater 
than on the supposed top of the dome 500 feet to the northwest. Southwest from the 
National and Hogg^wayne tracts is the central portion of the field, including and extending 
beyond the two tracts of the Higgins Oil and Fuel Company. Ignoring for the present the 
extreme edges of thia area we may aay that the entire fall in nearly one-half mile to the 
southwest from the highest part of tlte dome does not exceed 50 or 60 feet. It is steepest 
near the center of the field and becomes very small or disappears entirely for a considerable 
distance. In certain localities the depth of oil would indicate a greater inclination of the 
oil-bearing rock, but such instances are exceptional. There may, indeed, be a secondary 
dome at the southwest end of the field, but to delineate such would require a refinement 
not possible from the data. On the west side of the field, in the vicinity of the Sabine and 
East Texas Railroad station, the true oil rock is rec<^nized in only one well {block 44). 
It was found here at 978 feet, which is substantially the same depth at which it was found 
in the southwest end of the field. There can be no certainty about the correlation of the 
limestone in this well with that found farther east. Other wells in this viciaity have gone 
deeper, but neither at this horizon nor at any other have they reached any rect^nized 
equivalent of the porous oil-bearing limestone. 

It is noteworthy that a large number of wells near the edges of the dome found the oil 
rock at distinctly greater depths than those named above. The depths given above for 
the Hi^-Swayne tract are applicable to the western third of that tract. « East of a line 
running north by west and passing somewhat west of the center of the tract the oil rock 
has a decided dtp in an easterly direction. At places Che increased depth of the oil horizon 
is aa much as 70 feet in a disLanc:e of 200 Feet, though such sharp dips may have borrowed 
steepness from the local irregularities of the upper surface of the liinestoae. Probably it 
would not be safe to assign to thia edge of the dome a general dip greater than 1 foot in 4, 
and that for only a short distance. Exploration extends but little to the east of this 
so-called " monocline," and it is not known that the total drop exceeds flO or 70 feet. It is 
Bwd that the character of the oil rock remains the same wherever found on this side of 
the field. 

a In referring 1« ttie map it shoald be r 
traitB do not run with the points ol the a 
wltti the maiglna ol the m^p. 
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Oa the south side of the field tbe McFaddin wells and Higgina N09. 5 and 6 all found oil 
con^derably deeper than it was found nearer the center of the field, generally at about 
1,000 feet and frequently lower. Here, however, the true oil limestone was generally found 
at at least two different depths in the same well and some oil was obtained from each horizon. 
The higher levels, if correlated with the most productive levels in the body of the field, 
would indicate a slight dip away from the mound. If the lower and more productive levels 
be assumed to be continuous with the lower horizons in the body of the field, a marked 
southeastward dip is indicated, though the fall would not be so abrupt as that in the 
Hogg-Swayne tract. 

Two wells in the Hebert tract, located on tbe flat south of the mound, found the oil 
rock at 996 feet, which is substantially the depth of the lower horizon in the Keith-Ward 
tract. West of these the group of Trembly welLf and those of the Southern Drill Company 
reveal a very slight dip to tbe south or southwest, the greatest depth at which oil was found 
being 1 ,010 feet. A few hundred feet farther southwest the oil rock is probably represented 
in the Hamilton-Prince well by about 4 feet of limestone struck at 1.020 feet, which yielded 
no oil. The Lone Acre well, 150 feet farther west, went 1,240 feet and found no rock. 
One hundred feet east of the Hamilton-Prince Mr. Benjamin Andrews found the undoubted 
oil rock at 1,010 feet and obtained some oil, A well drilled by Mr. Andrews about halfway 
between these two last named found a limestone ot a depth which indicated a slight westerly 
dip, but the rock lacked the porosity of tbe nil rock and contained no oil. Three hundred 
feet farther south the eastern one of two Cartwright wells found, at 1,111 feet, a 2-foot 
<Hl-bearing stratum which may represent the oil limestone. The other of these wells, 140 
feet farther west, showed nothii^ which could be identified with the stratum in queation. 



From these depths it appears that the Spindletop structural dome is of very gentle slope 
and small height. A generalized section from the Cartwright wells on the south-southwest 
to the Denver-Beaumont well on the north-northeast would show an arching of a little more 
than 200 feet in a distance of 4,000 feet, the dip to the north being (Mjnsiderably steeper 
than that to the south. An east-west cross section would be of similar dimensions and 
woidd show the steepest dip on the dome, namely, that of tbe abrupt monocline running 
through tbe Hogg-Swuyne tract, where, for a horizontal distance of 200 or 300 feet, the dip 
may be as great as 1 foot in 4. It is to be understood that these statements about cross 
sections ignore not only all the limestone formations above the lowest, but all the local 
roughness of the surface. "Hie dimensions of the dome ere taken from the upper surface 
of the lowest representative of the oil rock, this member being assumed to be continuous, 
or at least far more likely to be continuous than any other member. 

The height of the dome as regards any bed below the oil limestone is even leas than that 
given above, for the reason that the limestone formation is thickest at the center. From well 
records on the south side it appeats that tbe limestone is vety thin at the edges of the mound, 
while beneath the mound the thickness of the lowest oil rock alone is considerable. There are 
40 feet of it in tbe Gladys No. 1 and 20 feet in the Hi^ns No. 3, It is quite safe, therefore, 
to aflErm that within the explored area the amount of differential uplift of beds below the 
oil-bearing lunestone is well within 200 feet. It is signific^ant that in two wells, the Cart- 
wright on the south and the Denver-Beaumont on tbe north, in wiich the supposed oil rock 
was encountered some hundreds of feet beyond the limits of the mound, the depth of the 
rock is substantially the same, being in each esse a little more than 1,100 feet. 

If the entire zone in which oil occur? be considered as a unit, its greatest thickness and 
the highest part of the dome are in the Keith-Ward tract and adjacent territory to the 
north and northwest. Looked at in this way, the maximum thickness of the reservoir 
rock is over 200 feet, and its upper surface forms a dome fully 300 feet high. Beds above 
the limestone, if conformable with it, would of necessity be domed to the same extent. The 
lack of lateral continuity in the beds makes evidence on this point very difficult. There is 
no colUteral evidence of so great an uplift of the overlying beds. 
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STRDurnKS BrtOND THE LIUtTB OP TUB DOUR, 

Bejcmd the immediate limits of the oil field the far deeper wells of the surrounding 
prairie have not found any formation to comspond to the porous oil^iearing limestone. 
The western one of tba tno Cartwri^t wells, 1,424 feet deep, did not pass the oil rock, 
though only 140 feet farther east it seems to be feehly represented at 1,111 feet. The Lone 
Acre well, northwest of. the Cutwright, went 1,240 feet without finding the rock in 
question, though it is quite certain that the Hamilton-Price well, which is just ISO feet 
sway in the direction of the mound, found the rock at IfSO feet. If the McFaddin No. 5 
(near Spindletop avenue northeast) found the rock at all, it was dense and hard and not to 
he distinguished from the thin limestone Iwds which occur in the overlying sands and clays. 
Four hundred feet to the southwest of this well and also 600 feet to the northwest (In the 
Denver-Beaumont well) the oil rock is recognizable. In the northwest side of the hill do 
deep well nearer than 1,500 feet from the developed field affords information. At that 
distance the Chicago Crude was sunk 2,100 feet without finding the oil rock. On the north- 
east side the big Jumho is 1,100 feet from the nearest productive well (the Denver-Beau- 
mont). It Is 2,000 feet deep, but did not find the formation in question. Nearly all the 
wells in the barren area surrounding Spindletop passed through limestone, sometimes in 
thick strata and at great depths, but its character is always that of the thin limestones 
above the oil. 

The structure lieyond the immediate limits of the known dome may be considered with 
reference to three possibilities: (1) The dip of the oil formation may be so great as to cariy 
it beyond the reach of the deepest wells. (2) The rock may be horizontal outside the 
limits within which it is shown, but have its character changed within a narrow space to that 
of the ordinary Coastal Plain deposits. (3) The rock may thin out and disappear, the 
entire formation having the form of a lens, concave below and convex above. It is suffi- 
cient here to express the belief that a combination of the second and third hypotheses con- 
tains the essential truth. Ilie first hypothesis, besides being inherently improbable on 
account of the magnitude and steepness of the dips required, is unsupported by any col- 
lateral evidence within this field. Its only claims to consideration are baaed on (1) the 
failure to find the oil rock beyond certain limits and (2) a supposed analogy with certain 
salines of Ijouisiana and eastern Texas, where the quaquaversal dip is marked, but where 
crustal deformation is manifestly far more intense than at this point. 



At almost all depths small showings of gas were encountered. Its appearance, even at 
the surface, has been noted under "Surface indkations" (p. 18). Except near the depth 
of the oil, however, gas pressures are very slight. A stratum above the oil, thou^ entirely 
separate from it, frequently produced gas under remarkable pressures, in some cases dry, 
in otbeis carrying small quantities of oil. 

It was from this horizon that the destructive "blow-outs" occurred. In some such cases 
the machinery was wrecked and the casing driven from tbe well. The derrick floor and 
surrounding ground were covered to a depth of several feet with sand and mud and the 
hole was ruined. These violent eruptbns might continue for a few hours and then cease 
entirely, partly, periiaps, by reason of the clogging of the well, partly on account of the 
exhaustion of the gss pocket. The gas above the oil is sometimes described as coming 
from a "mucky sand" having sufficient plasticity to be molded in the hand. The beds 
separating it from the porous oil-bearing rock below appear, where described at all, to be 
of an impervious nature. 



Great quantities <A gas come out with the oil itself, doubtless from the same cavities of 
the porous limestone, or the gas may have been absorbed in the oil under enormous pres- 
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aurea. Men at work in the oil fields generally ipeak of this gas which comee out with the 
oil BB differing from the diy gas found higher. The former ia spoken of as poisonous, while 
the latter is thought to be harmless. The distinguishing ciieracterietic of the lower and 
deadly gas is probably sufficiently accounted for by the following quotation fi^m Hayes 
and Kennedy:" '"Hits gas contains a large proportion of hydrogen sulphide and its poison- 
ous qualities are inteusijied by its being saturated with petroleum vapor. Petroleum vapor 
baa the effect of rendering persons iuhaliug It unconscious, and if ohe remains under its 
influeDce for any length of time death ensues. The combination of hydrogen sulphide and 
petroleum vapor issuing from the wells is sueh as to render death almost Instantaneous." 
Some deaths occurred at Spindletop from this cause and in a large number of cases death 
was averted only by a timely resuscitation. The effect of the saturated gas on the eyes is 
vei; painful and injurious, lasting a number of days. The expression "gassed eyes" is 
thoroughly understood in the Texas oil fields and regrettably familiar. 

It is the expansive force of this gas which causes the phenomenon of gushii^. The oil 
u)d gas come out ti^ther in a spray, which may rise to several times the height of the 
derrick. 

SALT WATER. 

lite first appear&nce of salt water in the Spindletop field was in the great blow-out of the 
McFaddin No. 4. The gas was struck at 918 feet, which is considerably higher than the 
local level of the oil. Elsewhere on Spindletop salt water was not found above the oil. It 
ia uncertain whether the vicinity of this well is exceptional in this respect or whether tlie 
explosive expansion of the gas rent the rock in such a way as to connect the well with a 
deeper source of salt water. Salt water first began to follow the exhaustion of the oil in the 
wells of the Export Oil and Pipe Line Company, at the north comer of the Hogg-Swayne 
tract. Later this became the common experience in the deeper wells around the edges of 
the field. In a general way the area invaded by salt water spread toward the center of the 
field, but the advance was extrentely irregular and the rate of advance on different sides was 
not uniform. Before the general occupation of the Hogg-Swayne tract by salt water an 
occasional well encountered it by being drilled too deep. Some wells in the earlier life of 
the field were exhausted and abandoned before the advent of salt water. This was notably 
the case in the Yellow Pine tract. At the present time, however, salt water has invaded 
all ports of the field, and the amount of it pumped greatly exceeds that of the oil. 

Here has been occasional freakish behavior of wells, as in the case of the Higgins No. 10, 
which, after producing oil at the rate of 600 barrels a day, suddenly began to produce salt 
water, which continued for ninety-four days, after which time the well produced oil steadily 
with no admixture of water. 

PKODUCTION. 



In the fint four years of iU hfe the Spindletop field produced 34,000,000 barrels of oil. 
Including the production of the fifth year and the amount wasted for lack of storage facilities 
in the eariy days of the field, the total amount brougjit to the surteice was at least 37^*0,000 
barrels. If this amount were contained in a tank having a base equal to the area of the 
field the depth of the oil would approximate 22 foet. Estimates of the yield of gushing 
wetls aie generally greatly exaggerated. In one instance, however, that of the Heywood 
No. 2, the actual flow Into the tank Is given by a careful authority^ as 8,000 barrels within 
two hours, or at the rate of 96^0 barrels a day. In ten months it produced 1,395,000 
barrels. Tlie original Lucas gusher (McFaddin No. 1) Is said to have flowed at an initial 
rate of 75,000 barrels per day, but this statement is not based upon measurements. 

Ilie average life of flowing wells in the Spindletop field was short, frequently but a few 
weeks and rarely mote than a few months, with constantly diminishing output. When 
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floning cettaed, mkoj of the welk were put to pumping, but manj otheis vera abandoiied. 
lAte in 1904 there wae n tevivol of drilling operations on the southwest side of the field 
near the rsilioad. Iliese wells derived their oil from sands, and do not readi any porous 
limestone. Bj these operations the daily production of the field, which had fallen to 
4,G00 barrels, was considerably raised. In the autunm of 1905 the production fell to less 
than 4,000 barrels duly. 



Ibe gravity of average Spiodletop oil is 21.9° B. On refimng it yields: 

R^ned prodtiet cfaixrage S-pimJUtop oS. Per cent. 

Gasoline 1.8 

Kerosene 17. 1 

Solar - ::. 15.4 

Lubricating B2. 2 

Asphalt ■. 7, 6 

SOUR LAKE FIELD. 

He Sour Lake oil beldU io Hardin County, about 20 miles west by north from Beaumont. 
It is reached by the newly constructed Beaumont, Sour Lake and Western Railroad; also 
by an S-roile branch of the Southern Padfic, which leaves the main line at Nome. Ilie 
place takes its name from a pond fed by springs and wells of hi^iiy mineralized water 
which ie believed to possess medicinal properties, A hotel was constructed some years 
ago, and Uie place is well known as a resort. 

SttBFACE INDICATIONS AND HI9TOBY. 
FIRST OBSKKVBD EVIDENCE OT OIL. 

The surface indications which led to drilling for oil at this place are various. In the 
vicinity of the lake occasional seepages of dl and bubbles of gas have been noted since the 
eartiest settlement. At places near the lake a black asphaltic subetance has also, been 
observed, strongly impregnating the soil, forming a kjod of crust or even coating the 
surface.^ Ilis substance is believed to be a reaiduum left by the evaporation of petroleum. 
Sulphur is also said to be found in the soil, but it is not known that this was cimsidered 
significant before the actual discovery of the oil. Like the sour waters of the springs and 
lake, sulphur has subsequently received some attention as an associate of oil in the Coastal 
Plain, on account of its very frequent occurrence in the oil fields. 



Drilhng at Sour Lake began in 1893. In 1895 Savt^ Brothers found oil in several 
shallow wells. Various projects held attention on the matter until, in 1898, the Gulf 
Coast Befiuing Company built a refineiy with a capadty of 100 barrels of oil daily. B7 
this time no less than five wells had been drilled, jione of them exceeding 280 feet in depth, 
lltree of them, drilled by Savage Brothers, found oil at about 230 feet. THiia was a dai^ 
oil, with a gravity of about 16° B, and suitable tor hibricanta, whiti it was the intention 
of the Gulf Coast Refining Company to manufacture. Savage Brothers entered into a 
contract to supply 100 barrels of crude oil daily, but this was soon found to be imposaible 
and the refinery was cloeed. 

Up to 1901 the prospective field at Sour Lake was similar to that at Nacogdoches in the 
character and depth of its oil, as also in industrial conditions, c It differed only in the 
age of the formation in which the oil occurred. The area prospected was in the southern 
half of the present developed field and extended eastward from the lake. 

alnlonnatloD received from Ur. J, 9. HcNaniBra, ol the United Oil and Refining Compau)f,Beamnont, 
In Wall's work on the asphalt depoBJtB ol Trinidad. 
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Deep driniog began in 1001. In the summer of that jear tiie QuStj weU No. 1, on 
the extreme west aide of the field, was Buok to s depUi of 1^00 feet. A sputtering of gM, 
mud, and sand, witt some oil, was noted &t 900 feet. Similar indications were obtained 
in the Qieat Western veil, in the Rodgeis tract near the i^lroad. It was drilled to 1,500 
feet in November of the same year. This well is also notewottfaj for the lai^ amount 
of hot water encountered (see p. 120). In Mareb, 1902, the Gieat Western Company 
obtained a natural fiow or guying of oil in a well 683 feet deep, located some BOO feet 
south of the Witt Davis tract. He experience of this well showed the neceoaity of a 
strainer (an invention not yet perfected) to prevent loose sand from entering and choking 
the well. 



Tie first genuine auc<-j«a was the W. B. Sharp well, drilled in January, 1903, in the Wirt 
Davis tract. The facta conceming this well were for a time kept secret. The Texas Com- 
pany also obtained flows from two wells on the laige tract belonging to the Sour Idke 
Spring. Company, but the facta were not then made public. In May came the Gilbert 
No. 1, a famous gusher, yielding 15,000 to 20/XK) barrels per day. lIliB became the a^al 
tor immediate drilling by a host of operators. "Bj August 1, 1903, 220 wells had been 
completed, or were in the proosa of drilling, and the output of the field exceeded 100,000 
barrels a day." ' Many of these eariy wells were in the best part of the field, in and near 
the south end of the Wirt Davis tract, and bad an initial yield of moifl tiian 10,000 barrels 
duly. Only a small minority yielded leas than 1,000 barrels. Before the dose of the 
year the field had produced more than ^,000,000 barrels. 
TOPOGBAPHT. 

Some effort baa been expended in instrumental surveys to show the existence of a mound 
at Sour Lake similar to that of the Beaumcmt field. Ihe neoeasity of measurements 
indicates at once the fact that any elevation in this field is of a very different fonn from 
that of Spindtetop. LevoUngs show a difference of 20 feet between the highest part of 
the field and the lowest part of the salt roaish on the southeast, llie relief within the 
field itself amounts to at least 10 feet. The inequalities are, however, highly irregular, 
and there is no well-defined mound. 

The differences of elevation are due to three causes: (1) Unequal settling <>i the sedi- 
mentary formations, (2) erodon, and (3) the acljvity of the same uplifting agencies idiich 
made the mounds of the Coastal Plain. Here is a possibility of a fourth factor, namely, 
settling due to the dissolving of salt deposits, but this can not be demonstrated. Tie 
pJtenomeuon of unequal settling of unconsolidated sediments is suflSciently common on 
Che Coastal Plain to need no further mention. 

The b^innings of erosion at Sour Lake are evident. Pine Island Bayou, several miles 
to the south, folloWb near the edge of the Beaumont clays as mapped bj Kennedy. On 
its southern side this stream is practically without tributaries. On its northern, side 
tributaries have begun to incise the sandier terrane idiich has been regarded as of Columhie. 
age. The progress of stream dissection is more matked farther north, but its beginnings 
are noted at Sour Lake. 

' Reavls, Uollaad S., The Teiaa Alnujuc, 1904, p. ISO. 



Digitized ByGOOgle 



40 OIL FIELDS OF TEXAfl-LOUMIANA OOABTAL PLAIN. 

I! FOKMATIONS. 



The following logs illustrate the character of the geologic fonnations at Sour Lake. 
Complete logs were not obtained of welU which entered porous limestone, gypsum, or 
salt; 

Logsi^w^a in Smir LakefiM. 
BiaOINB NO. 8. 



Blue and yellow mud . . 
White land 

While suid 

Blue mud 

White «and 

Blue mad 

Blue sand 

Blue mud 

White mnd 

White rook 

Blue mud 

White wuid 

Blue mud 

White rock 

White sand 

Blue mud 

White rook 

While sMd 

Blue mud 

Whits rook 

Blue mud 

White rock 

Blue mud 

Oil and water sand.... 

Blue mud 

White (and.- 

Blue mud 

While rock 

Blue mud 

White rock 

Bine mud 

White rock 

White sand 

While rock 

Blqe mud 

While rock 

Blue mud 

While tock 

Blue mud 

White rock 

Blue mud 

White roclc 

Blue mud 

White rook 



Blue tuud 

While rook 

Blue mud 

White rock 

Blue mud 

Wliiterock 

Blue mud 

While rook 

Blue mud 

While rock 

Blue mud 

White rock ,... 

BIOS mud 

White rock 

Blue mud 

White rock 

Whits rook 

Blue mud 

White rook 

Blue mud 

While rook 

Blue mud 

Rock honeyoomh? . . 

Blue mud 

While rook 

Brown shale 

Red gravel 

Blue mud 

White rock 

BlQflBhale 

Blue mud 

While rook 

Bluemnd 

White rock 

White rook 

Blue mud 

White rook 

Blue mud 

While rock 

Blue mud 

While rook 
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GUFFEY NO. 4. 
[UcKalUp BrDthen, dilllen.] 



Burt&ceday.. 

WWtanaiid... 
Gqinbo 



Gum bo ^. 
Gumbo. . 



Sand 

Tougb gumbD 

Bbell rock. A Much i^pe 
was renwasartd and 10- 
inoh plpo set on the above 
named shell rock, the 
depth being meaaura ' 
SOSIoet 

Gumbo 

Hard lock 

Oumbo 

SheUreck 

Yellov olay 

Umestooe and sand rock 
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Shell rock 

ibo 

Sand with small shovlnK ot 
ofl 

Shell rock 

Gombo 

Sand, lalrlr hard: ■ 
ahowlDg oloil 

Rock. 

Gumbo 

Eedclay 

Gumbo 

Rock with thin stret 

Rock 

Gumbo 

Hard rock 

Gumbo with thlD stral 

Oumbo 

Rock 

Gumbo 

OH sand with good abo< 

Black grumbo 

Klue Bhale with atrat 

Blue ahale 

Hard blue ahale" 

Blueshate 

Gumbo 

Rock 

Lime rock 

Gumbo : 

IronpyrEW 



pipe in the bottom oithe welL It was necesaaiT to skfe track in order to drill deeper. 

Tlie [ollowing treatment of the geology ot the Geld is based upon data from a luge 
number of wells. Tbose mentioned specifically are here listed: 



[Thenum 

1. BeattyNo. I. 

2. Buffalo. 

3. Gilbert No. 1. 
t. Gilbert No. 2. 
i. Gilbert No. 4 
fl. Great Weetem. 
7. Oufley No. 3. 



Sour Lake v>^ referred iointhete^ 



S. Guffey No. 

0. Oufley No. 
D. HamiU. 

1. Higgins No 



*. BbarpaNo.l. 
S. Sour Lake No. 1 
B. Teiaa No. 11. 

7. Texas No. IS. 

8. Teiaa No. 20. 



v^too^Ic 



OIL helds or tkxab-loxtisiaiia ooabtal flaiit. 



A« noted above, Kennedy's geologic map places the Sour Lake field on the outctop of 
the Columbia (Pleiatocene) saDcla. He delimitation of these from the Beaumont clavs 
is primarilj bj fossils rather than by the nature of the sediments. Nevertheless, it may 
be noted that from Sour Lake northward the soil becomes pn^lrpssively more sandy. 

The beds, for the. first 700 feet or more of depth, are clays, sands, gravels, and lime- 
stones, no one of whidi has a constant position in tbe colurao. Any one horizon may be 
represented at <Hie place by a sand, and a hundred feet away by a limestone or clay. In 
Borne places the depowfs may be of lens-like form; in others tbe nature of the bed may 
change without chat^ of thickness. In any case the log of one well aSords no auggcation 
of what may be found in another a few hundred feet .away. 

Of a large number of well records from this field, only a few show the character of the 
beds in the upper third or half of the section. Where these are given, the recoida do not 
indicate such a distinct dominance of sand in the first 400 or 500 feet as was found at 
Spindletop. It is tnie in a geneta,l way that sands are more abundant to that depth than 
lower, but it is also true that below 400 feet the Sour Lake logs do not generally show the 
Itmg unbroken stretches of gumbo which are characteristic of tbe Beaumont wells. From 
400 to 1,000 feet sands are frequently intersperwd in the claya. 

In the well sections whose upper parts are recorded, the proportions of sand are given 
in the following table. In the entire section of the Hill well, 1,780 feet deep, very httle is 
reported besides sand." 

Proportion oj aandt tn maface htda id Soar Lake. 



Well. 


■and. 


SSi 




Fitl. 
233 
255 

HO 




Hlralos No T 












'' 









Beds of limefitone from a few inches to a very few feet thick are of frequent 
lome Weils showing as many as. twenty such within 1,000 feet. 



Beneath tiie generally unconsolidated formations of the Ck>astal Plain there 's, in at 
least a small part of the Sour Lake field, a crystalline or cavernous limestone of the true 
Spindletop type (see p. 26). The area in which such rock is definitely known is a strip 
about 700 feet east and west by about 250 feet north and south. This strip eovera the 
southern part of the Wirt Davis tract, extending wpst into the Gilbert tract, and east into 
the J. M. Guffey Petroleum Company's lease. On its southern side this atrip includes 
some of the wells of the Texas Company in the Sour L*ke Springs tract. About half a mile 
directly south of this area, somewhat centrally located in tbe Cannon tract, a well drilled 
by James Haroill penetrated a similar porous limestone to a depth of 12 or 15 feet, finishing 
at 1,091 feet and deriving Its oil from this rock. A few other wells in the Cannon tract 
seem to have finished in this rock and to have derived tlicir oil from it, but moat of the 
reports of iuch occurrences in this part of the field are beUeved to refer to wells which 
derive their oil from beneath rather than from within the hraestone. Most of the wells 
in this part of the field ar« shallower than the Hamill well, and while passing Ihrou^ some 
B diSei in the naming of mateilala aawellas in tbe caie with which 
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limestone, it seems to be generally true that it is of the dense kind referred to above as 
occurring ia the sedimeDts above the porous limestone. A considerable number of these 
wells &r« familiarlj spoken of as " rock wells." He fact that maaj of the wells in and near 
the Cannon and Kodgera tracts have been grRatlj troubled with sand and are obhged to 
use strainers indicates that they should be classed with the sand wells and not with those 
which derive their oil from the porous limestone. 



The immediate lower neighbor of the limestone is not well known. On the nortiwm 
edge of the area outlined above as being underlain by porous Hmestone, oil is repotted 
ea being obt^Ded from SKid beneath the hmest^me, the latter in this case being dense. 
White sand having a thickness of 60 feet is said to underlie the limestone in the Gilbert 
tract. Samples were not seen, but as this so-called sand was said to be entirely lacking 
in grit and to come out in small chunks which could be crushed between the fingers, it may 
be a material not unlike that which was found beneath the limestone at Spindletop and 
which seems to be a marl rather than a sand. In the Gilbert No. 2, gumbo intervenes 
between the limestone and the so-called white sand. A short distance to the cast, in the 
Wirt Bavis tract, the same relations exist. 



In 'Jie Texas well No. 1 1 , 16 feet of gypsum are reported as encountered at a depth of 
1,180 feet. This was immediately below 14 feet of limestone which were reported as"oil 
rock." InaMBUch, however, as this well is classed as a "dead gas well" and has not pro- 
duced oil, the nature of the rock is uncertain. If, whatever be its character, it represents 
the horizon of the porous oil rock, (he gypsum reported is in the sams general position with 
reference to the porous limestone as that in which it is {cmnd in the Beaumont field, the one 
difference being that between the oil hmestone and the gypsum at Beaumont a bed of 
marl, clay, or sand commonly i 



Not less than ten wells withm the area underUun by the porous, oil-bearir^ hmestone 
are reported as having penetrated rock salt. The farthest west of these is the Gilbert 
No. 4. In it the salt was found separated from the oil-bearing limestone by a bed of 
hard clay or shale. In strip No. 5, 150 feet farther east, where the top of the limestone is 
at a depth of 800 feet, salt was encountered at a depth of 885 feet. The drill penetrated 
the salt 10 feet and stopped there, leaving the thickness of the formation unknown. The 
Buffalo well, in strip No. 11, 300 feet east of the Gilbert No. 4, stopped in salt at a depth of 
lfl90feet. 

Iron pyrite is found at almost all depths, both above and below the oil. So far as noted, 
this substance is most abundant at or below the horizon of the oil. It was conspicuous 
below this depth in nell No. 1 of the Sour Lake Oil Company and at a depth of 1,400 to 
l,5(Klfeetinthe Great Western well. In the hitter case clay from 5 to 10 feet thick, strongly 
impregnated with pyrite, alternated with other clay beds from which pryite was absent. 
A careful foreman (Mr. Black, of the Hi^ns Oil and Fuel Company), whose work has been 
with those wells in which the oil is derived from the sand, states that pyrite is always found 
in the rock just above the oil and to some eictent in every consohdated rock below 340 
feet. 

STKUCrURE. 



The determination of geologic structure from well borings alone necessarily implies that 
a given bed is recognizable and traceable from well to well. On account of the marked 
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Ikck of latent continuitj iD th«se Coastal Plain deposits, tbis is for the most part impossible. 
No significance can be attadied to the vaiying depths at which oil is found in a group ot 
sand wells, except as an illustration of the limited area of an; one sand and of the in^gutar 
depths at wfaidi sands occur. (See fig. 12, p. 119.) l^e deteimination of dips by such 
BvideDce is of no value whatever. 

STRUCTURE INDIOjtTBD BT THE FOROOS UMESTON^. 

Within that small part of the field where the oil-bearing limestone has been exploited 
the coie is sotnewhat different. The limestone is recognizable with a fair degree of cer- 
taintj, and wells are so near together as to reduce the chances of error t« a miniioun). 

The oil limestone, BO far as recognized in and near the Wirt Davis tract, has a northeasterlj, 
though by no means uniform, dip. It is nearest the surface in the Gilbert wells, where it is 
encountered at a depth of 060 feet, and is from 20 to 25 feet thick. He inclination of its 
upper surface in strip No. 1 (the strips of Che Wirt Davis tract being numbered from west 
to east) is nearly 45° N. One hundred and fifty feet farther east the rock is found at a 
depth of 780 feet. It is reported hero to be 100 feet thick. A few rods north of this latter 
point its depth is 800 feet. In the Texas well No. 20, south of the road, a formation is 
reported at 754 feet, whith may represent the same rock, indicating a continued rise to the 
south, but no wells farthef south in this locality encounter the rock. Near the small 
stream a few hundred feet farther east the depth of the rock is from 830 to 840 feet, and its 
southern edge appears to be near the southern border of the Wirt Davis tract. Still farther 
east the GuHey well No. 5 reached the rock at a depth of 881 feet and penetrated to a depth 
of 22 feet without passing through to ascertain its thickness. At this point it appears that 
the rock b present south of the road in the Texas No. 15 and is found at a shallower depth. 
The Guffey well No. 3, 150 feet still farther east, was drilled to a depth of 1^17 feet, but 
no rock was encountered. 

He oil-bearing limestone of this part of the Sour take field bos its highest point near 
the southeast comer of the Gilbert tract. From this point it dips to the north and east 
but is not found to the south or west. Northward from this hi^est point the rock extends 
about 200 feet, and eastward it extends 600 feet. The hi^est point is 660 feet below the 
surface. The margin on the north side is 800 feet deep, and on the east dde 881 feet. 
TTie extreme height of the structure, so far as it is known, is therefore 221 feet. Hese 
figures are similar to the corresponding figures taken from Spindletop. It may be neces- 
sary to state once mote that these figures may or may not represent actual local dips of 
beds. Hiey indicate the depth of the upper surface of a body which is not sedimentary 
and which may have any position with reference to bedding planes (see p. 45). 

TTie known occurrences of the porous limestone in the Caimon tract are too few to be 
used in the determination of structure. If mferences may be drawn from the depths ot 
the many wells which have derived their oil from beneath a limestone, it may fairly be con- 
cluded that there is in this part of the field a gentle dip to the south and the east. Some 
much deeper wells on the west and northwest side of the field reach no porous limestone. 



In accordance with the facte summarized below it is believed that the strata underlying 
the area are approximately horizontal. This does not apply to the crystalline, porous, 
oil-bearing limestone, whose form is not believed to be that of a sedimentary bed. The 
indications which seem to exclude steep dips from the sediments may be summarized 
as follows: 

(1) The horizon of the oil differs but a few hundred feet in long distances, and when 
it is remembered that four or fire petroliferous sands are often passed in the some well 
even this diSerence of depth loses all significance as to dips, because of the imfussibility 
of correlating the sands of different wells. What is true of the petroliferous zone as a 
whole is true of the more restricted oil-bearing horizons, some of which seem to have a 
certain continuity throughout limited portions of the field. 
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(2) "Hiere is no evidence whatever o( dips from the surface outcn^. The chanuter 
of the beds at the surface in the oil field is essentially that of the a jrface beds in the suf- 
rounding region. 



The characteristic features of the porous limestone are those of a precipitate of calcite 
(aometimes dolomitic) from ground waters. At places the entire mass of limestone is 
of this oiigiu. At other places there has been oulj e&ou^ solution and precipitation 
to cement a calcareous bed into a dense, hard limestone. Between these extremes there 
are all gradations, representing all possible proportions of original calcareous sediment 
and of crystalline calcite. There are also gradations between pure sand and both of the 
extremee ntuned above. 

So f ar aa the limeetones found at Sour Lake are due to the consolidation or cementation 
of calcareous beds they are generally thin platte, dense and hard . These are of the most 
common occurrence and are believed to be nearly horizontal, occurring at any and all 
depths and being of very limited lateral extent, lliicker layers ot this Idnd have, in 
various parts of the field, formed impervious covers over oil-bearing sands, and therefore 
constitute true cap rocks. Such a rock may, however, be locally crystalline and cavernous, 
due to the local activity of ground waters. In such a case the rock itself may bear the 
oil instead of acting as a cap to confine it in the lower sands. This b without doubt the 
case in the Cannon tract, where a limited number of wells derived oil from the limestone. 
lliese local masses of porous limestone may belong to the horiEon of the dense limeatooe 
wbicfa, in other wells, serves as cap rock, or they may be separate bodies. 

So far as the limestone is a precipitate from water, its surface may show almost any form- 
Though influenced to some extent by the bedding, it may be expected to exemplify all 
the freakishness of concretions. Horizontahty, or the lack of it, must not, therefore, be 
taken too seriously or ascribed to causes too profound. In entire harmony with this, it 
may be stated as a general principle based on observation, that steep dips in Che oil-bearing 
mounds are limited to the limestones (or dolomites) which have been precipitated from 
water, llie dense, hard plates due to cementation are, so far as known, nearly or quite 
horizontal. This statement does not apply to the higher mounds which have not as yet 
produced oil. 

OCCUBUENCE OF THE Olt. 

oi^asiFicATioN or wells. 
By the different relations of the oil to the rock, the Sour Lake wells fall naturally into 
three classes: (1) Those which derive their oil from the pores and caverns of the lime- 
stone, (2) those in which the oil is found beneath a limestone cap rock, (3) those which 
find oil in beds of sand, confined by clays, and in which limestone, if occurring at all, bears 
no relation to the oil reservoir. Here is no essential distinction between wells of the last 
two types. The three classes are differentiated here because welb of the second class 
ure frequently spoken of as "rock welb" and confused with wells of the fiist class. 



Probably wherever the porous limestone has been encountered in this field, it has yielded 
(mI. While a relatiTely small portion of the field affords this souroe of oil, the wells of 
this small area have yielded the larger part of the product. In both the rate and duration 
of th^r production they have been superior to the wells which have tapped the sands only. 
In the Gilbert and Wirt Davis tracts alone about 150 wells have been drilled, most of them 
in the limestone, many of these yielding at the start more than 10,000 barrels daily. "The 
Sharp well produced 325,000 barrels in twenty days, valued at $80,000; Gilbert No. 1 
produced enoi^h petroleum in thirty days to bring $126,000" (Oliphant). It is note- 
worthy, however, that several of the sand wells drilled later on the northwest side yielded, 
under compressed air, 3,000 to 5,000 barrels dwly, but this rate was continued for only 
a short tjme. 
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The ao-cBl1ed "rock wells" of the second class are frequent id the central and southern 
parts of the field. In the larger part of the field, including the whole of the "Shoestring 
district," the oil is found in reservoirs of sand, overlain by impervious clays. Welle of 
the second sjid third classes find oil at almost all depths from the heavy oil at 230 feet to 
the large quantities of a better grade found between 1,300 and 1,400 feet on the northwest 
side of the field. All mention of "first sand," "second sand," "third sand," etc., is mis- 
leading. Hie most that can be said is that certain broad and poorly defined horizons 
are richer than otheis in oij-bearing lenses or patches. ITie deeper wells afford some 
eu^eetion of a definite oil-bearing stratum, but the area thus characterized is small, and 
the oil should be spoken of as belonging to a horizon which may be defined within certain 
limits, rather than to a definite bed. 

It is not now possible to say to what extent the areas affording sand wells are underlain 
bj an oil-bearing limestone and the oil in the sands supplied by upward leakage from the 
limestone. It is not definitely known that such relations exist, but the showinge of oil 
in the sands directly over the oil-bearing porous limestone in this and other fields offer 
a strong suggestion of such a relation. It can not be affirmed, however, that this relation 
is general, because prolific oil sands have been found, both at Spindletop and Sour Lake, 
at lower levels than that of any known limestone. Thus far, also, no oil-bearing or porous 
limestone has been found at Saratoga or Jennii^. 

SALT TVATEB. 

All except the surface watets within the field contain some salt. Water from depths 
greater than 100 feet is rarely fresh enough for drinking or for use in boilers. At the 
depths where wells are finished the water may be intensely briny. 



In its relations to the oil, the salt water at places behaves very much as it does in the 
Appalachian fields. Coosiderable areas have shown a progressive invasion of salt water, 
advancing from well to well, banning with those which found the oil at greater depths 
and proceeding up the dip of the oil-bearing rock to the shallower wells. His mode of 
invasion is typically illustrated in the limestone wells of the Wirt Davis tract. Id August, 
1893, salt water appeared in the eastern member of this group and began its advance 
westward. More than a year later there was still left a gradually diminishing group of 
limestone wells which were free from salt water and were yielding the greater part of the 
product of the fields. By the close of 1004 only three wells in this group were producing 
oil without salt water. 



Other parts of the field do not afford examples of this well-recognized relation, between 
oil and salt water. It must be accepted as a general principle that where oil and salt . 
water are contained in the same reservoir the latter will buoy the former up, and on the 
exhaustion of the oil the water will follow it into the well. However, where porous sands, 
impervious clays, and porous limestonea with impervious crusts have such an apparently 
lawless distribution as in these Coastal Plain sediments, either oil or water may be con- 
twned in a practically sealed reservoir or the communication between the two may be 
of any degree of freedom. Some wells therefore "go dry," or, to speak more accurately, 
the oil when exhausted is followed by inaignincaut quantities of water, which enters the 
formation from which the oil has been removed, but with exceeding slowness, because 
to do so it must traverse the chtys. At other places the advance of the salt water across 
the field is by the most devious and apparently haphazard course, some wells produdi^ 
oil without water for weeks or even months after their neighbore on all sides have gone 
to water. Again, the salt water may appear suddenly in the most unaxpected place. 
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These irregularities are well illustrated on the west side of the group of limeatone wells 
in the Gilbert and Wirt Davis tracts. It is commonly said that the wells on the east aide 
of the group go to aalt water and thoee on the west aide to gas. He only aigniGcance 
of this latter expresaion is that the gas so abundantly associated with the oil of the rock 
welk continues to exhale alowljr from the porous rock after the quantity of oil capable 
of being pumped has become very small. 

In NoTember, 1904, the Landry wella were conspicuoua for their freedom from salt 
water, while the surrounding wells were yielding gradually increasing quantitifs. Such 
has been the case with an occasional well in the CanDon tract. In September, 1904, the 
original "Beatty gusher" was still yielding oil without water, while some of ita ne^hbots 
bad gone dry and others were yielding mainly water. In a general way, however, the 
salt water has invaded the Cannon tract aa it did the Wirt Davis tract, front the east. 



There are various reports of "hot water," but the data concerning the taking of the 
temperatures are not obtainable. The Hig^ns weU No. 4 ia said to have encountered 
water at 101° P. at a depth of 985 feet. This water was intensely salt. The Great Western 
reported water at 100° F. from a depth of S50 to 880 feet. These reports were made 
while drilling, and the water was obliged to rise to the surface on the outside of the pipe. 
It is tberefoFB to be supposed that some heat was lost in the ascent. 
GAS. 

The amount of gas released in this field has been very great. Strong gushers were 
obtained in various parts of the field and flowing wells were common. The gas is similar 
to that at Spindletop. That which comes from the porous limeatone is equally poisonous 
and, as noted above, continues to exhale trom wells where salt water has failed to appear 
when the oil has been practically exhausted. 

PRODUCTION, 



Up to August 15, 1904, 467 wella had been finished and 15 were drilling; 181 had been 

abandoned, 32 were reported dry, and 254 were produciog intermittently, though the 
average number in daily operation was about 105. a These figures apply to all wella within 
a radius of 5 miles, but the number of wells more than one-half mile from the center of the 
field is very small. The activity in the second half of 1904 was somewhat greater than 
in the first half. 



During its first year (1903) the field produced 8,700,000 barrels. The n 
was in August and September, when the average daily production ranged from SO/XK) to 
60,000 barrels. For abort periods the yield eiiceeded 100,000 barrels daily. From that 
time the produation steadily declined until, in July, 1904, it was but 11,000 barrels. About 
that time, howBver,the decline at Bataon redirected attention to the staying qualities of 
the Sour I«ke field and there was a revival of successful development, the result being an 
intermittent rise of the daily output to 19/XX) barrels in December, 1904. The chief gun 
in the latter half of 1904 was from deep sand walls (1,300 to 1,400 feet) on the west and 
northwest sides of the field. Early in 1905 the entire group of these deep sand wells went 
to salt water. The statistics compiled by Mr. Oliphant & give 6,442,.'557 barrels for the 
yield of 1904, or more than 2f3O0f30O barrels less than that of the former year. In October, 
1905, the daily production slightly exceeded 7fl00 barrels. 

■ OlIlovsMore' Journal, September IS, IKM. tUioeral Reaourcea U. S.. 1904. 

Bull. S 
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Titk«Q as a whole the Sour Lake crude oil ia practically idcDtical with the Beaumont. 
Its gravity averages about 22 B°. On relining, it yields less thao 2 per cent gaaoline, 17 
per cent kerosene, 15 to 16 per cent solar, and fully 52 per cent lubricating oil.o The shal- 
low oils discovered before 1902 have a gravity of 16° to 18° B. The deepest oil {1,300 to 
1,400 feet) is said M have a gravity of 24.7" B. 

BATSON FIELD. 

HISTORY. 

Next to Spindletop, Batsou has the moet xeiuutional history of any oil field on the Coastal 
Plain. This is due lai^ely to its discovery at a time when the rapid decline of the BeSiU- 
mont field and the waning production of Sour lake set frpe a large number of men and 
drills. It is also due in part to the rare chance by which the first well pierced almost the 
center of the field. The welb were, therefore, from the start, phenomenally successful. 
The drilling in this field is also easy and is comparatively free from certain disadvantages, 
such as caving, which attended the drilling at Spindletop. The discovery of the Batson 
field came at a time when the Santa Fe Railroad had but recently built a branch to Sara- 
toga, thus giving a railroad station within less than 6 miles from the new field. 

Surface indications inviting drilling in this vicinity were never abundant. Bubbles of 
gas may be seen rising from pools of water, but whatever seepage of oil there may have 
been is now obscured by the abundant waste from the wells. 

In 1001 the Libby Oil Company drilled a well 3 miles to the south, but, with the eicep>- 
tion of a slight showing of oil at about 1 ,000 feet, this trial offered but little encouragement. 
The second attempt was by the newly organized Paraffine Oil Company, of Beaumont, 
which, on October 31, 1903, found oil at a depth of 790 feet not far from the center of the 
Batson field. This well became a good producer. On December 19 the same company 
brought in its second well, which, after a little preliminary difficulty with sand, yielded 
by natural flow 4,500 barrels of oil per day. 

The effect oF these successes was such that by the close of the year 1903 there were 28 
derricks in the new field, many of there representing partially completed wells. The two 
Paraffine wells were followed early in January by the Brooks No. 1, of the J. M. Guffey 
Petroleum Company, a vigorous gusher with an initial daily production of 18,000 barrels. 
Development work was so rapid that, on March 4, the daily production of the field had 
reached 151^0 barrels. At this time salt water, which had been noticeable from the 
start, began to make rapid advance, and by April the production of the field had fallen to 
35,000 barrels a day. The larger part of the total production of the field to the close of 
1905 was in the first halt of the year 1904. 

LOCATION AND TOPOGRAPHY. ' 

The site of this field is Batson Prairie, a mile or more distant from the village and post- 
office of Batson, Hardin County, The field is 7 miles southwest of the village of Saratiiga 
and less than 6 miles from Saratoga station. It is 13^ miles west by north from Sour Lake. 
The distance from the Gulf coast is 45 miles. The coastal prairie at this distance from the 
Gulf alternates with woodland, which tor the most part follows the streams, 

Batson Prairie is a comparatively flat stretch of ground lying between the southeastward- 
flowing tributaries ot Pine Island Bayou. The relief due to the faint stream cutting is 
peibaps 10 feet. While apparently flat, it is probable that the elevation ot the oil field 
is slightly greater than that of the surrounding Forest. There is no superficial suggestion 
of a mound of the Spindletop type, 

olnlormation received tram Mr. J. S. UcNamara, ol the United Oil and Reflnlng Company, Beau- 



DigmzedByGOOgle 




Digitized By Google 



^dByGoogle 



BATSON FIELD. 



LEMITS OF THE FIELD 



Before the aprtng of 1905 the oil-producing area had been outlined with it considerable 
degree of exactness and waa surrounded by diy holes. New worii in the winter of 1904-5 
was confined to the west side of the field, cbiefly to tbe Wing and Milhome tracts. In the 
month of Januaiy, 1905, but four new wells were being drilled and four old ones being 
deepened. At about that time the aunceasful development of the Milhome tract, on the 
extreme west side of the field, claused a revival of operations and a consequent increase of 
production The productive area of tho field, as outlined in tbe spring of 1905, did not 
exceed 400 acres. Its shape gives no su^estion of axial directions. 

OFOLOOIC FORMATIONS, 



The following logs are typical of the Bataon field : 

Loge ofwella m Baleimjidd, 

HIGGINB OIL AND FUEL COMPANY, NO. i 

[Finished Uay, 1904.1 
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J. M. aUPFEY PETROLEUM COMPANY (STATE LAND) NO. 14. 
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Logs ofwdU in BaUonfM — Continued. 
PETROLEUM COltPANY (STATE LAND) N 
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J. M. QUPFBY PETROLEUM COMPAKY (WINO) NO. 21. 
(Completed Jmie 23, 1904.] 
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Logi of u«S* tn Balaon field — Continued. 

J.M. OUFFEY PETROLEUM COMPANY (CHOATE) NO. li 
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Hie date from which the geology of the field \n inferred ar 
of wells. Those which are mentioned b; name in the text ai 
and may be located on the map (PI. VI): 



taken from a large number 
i found in the following list 



Bataon loettl referred lo in Ike tt 



[The nambera at t! 
L Alert. 
I. Bates ma. 1. 

3. Batson OU Company. 

4. BrniAs No. 1. 

5. Cboate No. I. 

6. Cboate No. S. 

7. Colorado Syndicate. 
S. DoDglu No. 5. 

9. OaBej (2 acrea) No. 1 

10. HlgglnaNo. 1. 

11. Bisglm No. 4. 

12. Hlgglns No. 5. 

13. UarshaU No. I. 

14. Uarsball So. 2. 

15. Mary Ellen No. 1. 



those on the map (PI. VI, p. 48).] 

16. Ullbomfl. 

17. Paraffloe No. 1. 

18. ParalBne No. 2. , 
IS. Paratane No. 12. 

20. Prather iJi Eugbai. 

21. Santa Fe No. 1. 

22. Santa Fe No. 2! 

23. State Laod No. 2. 

24. State Land No. 14. 

25. Wing No. 1. 

28. Wing No. 2. 
27. Wine No. 4. 
2S. Whig No. 12. 

29. Wing No. 13. 
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The locstion of the field on Kennedy's geologic map a is on the outcrop of the Columbia, 
(Pleistocene) sands. Not much sand, however, is apparent in the surface soil of the prairie. 
The proportion of sand increases rapidly toward the nOTth in the vicuiity of Saratoga 
atatioD. 

As at Spindletop and Sour Lake, the sedimentary beds traversed in drilling consist of 
unconsolidated clays- and sands with occasional thin beds of limeetone. Three or even more 
of euch limestones may be encountered within a thickness of 100 feet. In general they are 
more abundant in the second 500 feet than in the firat. If all the l<^ received are correct, 
it appears that such limestones are so irregularly distributed that while some wells encounter 
15 or 20 beds, other wells miss thetn entirely. 

The proportion of sands passed is rather smaller than at Spindletop, though perhaps not 
so strictly limited to the upper beds. In a general way the upper beds, including 100 to 
aOOfeet, are predominantly sand. The proportions found are shown in the following table : 

Proportion of sands near Ihf aur/ate at Bat»m. 
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In a well 5 miles northwest of Batson, 1,506 feet deep, only two small water sands were 
found above a depth of 140 feet, while all below is reported as solid clay. 

There is an occasional men tion of gravels b the upper aandy layers, but they do not occupy 
constant positions in the column and must be regarded as isolated patches contamed within 
the sands and clays. The Choate No. 16 reports gravel at from SO to 90 feet; the Wing 
No. 19 at from 310 to 330; the Santa Fe No. 3 reports sand and gravel passed through from 
145 to 165 feet. In two wells, the Wing No. 1 and Wing No. 4, this gravel, found at a depth 
of about 200 feet, is said to be highly colored, having pebbles of yellow, red, and black. 



Beneath the sediments here described, and lying at depths vaiying from a little less than 
1,100 1« a little more than 1,200 feet, is a rock which is believed to be essentially the same 
as the porous oil-bearing limestone at Spindletop. This limestone is reported from all 
parts of the field, and it probably underlies, nearly the whole area. Its thickness is dete:^ 
mined in two wells near the center of the field as 22 feet in the one case and 30 feet in the 
other. It is highly probable, however, that both the thickness and the character of the 
rock are subject to very great variation. The limits of this variation, as described at Sour 
Lake (see p. 45), will doubtless also hold true for Batson. In brief, it may be said that at 
places the limestone is a consolidated sediment of close texture, while at others it is crystal- 
line and porous or cavernous and evidently a precipitate from ground watera. Further^ 
more, it can not be asserted with any degree of certainty that the limestone beds found at 
approximately the same depth in various parts of the field are connected in i 
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BATSON FIELD. 



The abundant reports of sulphur in other lields of the Coastal Plain find no parallel at Bat- 
son. It is mentioned in one well only, in the Kiser & Middlebrook tract, where it is said to 
have been found in a rock locally called " c^ap rock." What \a true of sulphur is to a large 
degree true of the iron pjrite so abundant in other fields. Pyrite was found with the sul- 
phur in the well mentioned above, and it to some extent impregnates a sandy horizon 
between 800 and 000 feet deep in the Hi^'ns tract. Outside of these two places it has 
received veiy little mention. It is noteworthy, also, that the surface indications noted in 
other fields as so closely connected with the presence of sulphur are largely abeent at Bat- 
son. Gypeum is also almost without mention. There is hut one mention of salt encoun- 
tered in drilling at Bataon. If the observations of the drillers were correct, 12 feet of salt 
were found in the ParafSne No. 12, northeast of the center of the iield, at a depth of 1 ,007 
feet, or 130 feet above the oil rock. The absence of any other mention of salt leaves this 
obserfstioQ open to doubt. It Is more probable that the bed in question consists of sand 
impregnated with aalt than of the latter alone. 



Because of danger from salt water, very few wells at Batson were drilled through the oil- 
bearing porous limestone. The Hi^ins No, 1 passed out of a limestone at 1,222 feet into 
" a coaise gray salt sand, very porous," 22 feet in thickness. Tliis sand was drilled tJiroiigh 
with cable tools because of the loss of water in drilling by the rotary process. In one of the 
Brice&ftudlej wells, at 1,1S0 feet the drill passed throi^h the limestone into "soapstone." 
It is apparent that very little is known of the formation in the Batson field occupying the 
same relative position as that of the gypsum, marls, and salt in most of the mounds of the 
Texas and Louisiana coastal plains (see p. 17). There was at one time a project for the 
cooperation of several companies in drilling one deep well in the hope of finding a deeper oil 
than has yet been discovered. Such an attempt, though not promising from an economic 
standpoint, would be highly interesting in view of the opportunities it might give for com- 
parison of the structures and succession of formations at Batson and elsewhere; for it is 
highly probable that although there is no superficial raound in this field, the agencies which 
have been at work are the same as those which have made the Coastal Plain mounds. It is 
quite possible that the succession of materials at Batson would be found very similar to 
that at Spindletop, though the proportionate abundance of each might differ greatly. 

As in the other fields, the position of the beds is difficult to determine on account of their 
lateral discontinuity and the resulting impossibility of correlation. The only. formation 
capable of being traced from well to well with any certainty as to its identity is the oil- 
bearing limestone. It ftimishes, therefore, the chief criterion in the determination of 
structure. 



This formation comes nearest to the surface at the east end of the Marshall lot (Guffey 
lease). It was encountered here in two wells at depths of 1,0SI and 1,0S8^ feet, respec- 
tively. From this place it dips somewhat strongly to the north and east, but a faint ridge 
or crest of this formation extends in a northeasterty direction through the 12-acre tract of 
tbe Paraffine Oil Company to its northeast comer. Along this low crest the depth of the 
limestone is, for the most part, about 1,136 feet. It dips gently to the south from this crest, 
reaching a depth of 1,144 feet in the Brooks No. 1, 1,159 feet in the Bates No. 1, and 1,178 
feet in the State Land. No, 2, The dip to the east and northeast from the end of the crest 
described is more rapid than that to the south and southeast. In the Choate No. 1, about 
SX) feet east of where the crest begins to pitch, the depth attained is 1,180 feet. In the 
Eiggins No. 1, 300 feet farther east, it is 1,198 feet. Northward from the assumed crest 
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the depth of the limestone iDcreases but slowly. In the Choate No. 8, oD the extreme north 
side of the field, some 1,700 feet from the crest, the depth is 1,205 feet. 

Little is known of the depth or continuit; of the limestone west of the highest point in 
the Musholl tract. There seeniB, however, to be a separate elevation having its highest 
point at or near the Wing No. i, in the southeast corner of the W. D. Wing 100-acre tract. 
This well found limestone at 1,104 feet, while to the east the Mary Elian Mo. 1 and the 
Wing No. 13 found the Etome formation at depths of 1,145 and 1,152 feet, respectively. 
Between this elevation in the Wing tract and the one which culminates in the Maishall tract 
there ia apparently a broad structural depression. It appears that the Wing No. 2, on the 
west side of the field, encountered a similar rock at a reported depth of 1,136 feet. Whether 
the elevation thua bdicated is connected with either of the other two is open to question. 

If the elevation of the limestone indicated at the Wing No. 2 be hypotheticallj connected 
with that which appeals at the Wing No. 4, there might be some slight presumption that 
the form of the limestone shows structural lines trending norlheaat and southwest. This 
would be somewhat further strengthened by assuming the correctness of the report which 
ascribes to the same rock a depth of only 1,136 feet in the ParaSne No. 12, east of the 
Choate tract. This well is almoat op a line with the northeasterly extension of the crest 
described above. It must be admitted, however, that in our present state of knowledge the 
delineation of the surface of the porous limestone by contour Ibes is a difficult matter, not 
free from inconsistencies, and the assigning of any direction to structural lines is no leas 
precarious. 

It will be seen from the depths given above that the dips of the oil-bearing limestone are 
very gentle. Iictcally, as in the vicinity of the Marshall No. 1, the inclination appears to be 
as great as 20 feet in 100, but this is altogether exceptional.' When one remembera the 
extreme unevennesa of the upper surface of the corresponding formation at Spindletop, such 
local variations of depth can not be assigned any great structural significance. The next 
steepest place in the field is probably at the north end of the Guffey State land lease. It 
would seem that here, between the Brice & Bradley wells on the south and the Choate wells 
on the north, there is an inclination of the limestone amounting to perhaps 10 feet in 100. 

As at Spindletop, the porous limestone is not found outside the limits of the productive 
field. If the formation extends beyond these limits its distinctive character is lest. There 
is no evidence whatever of a steep mai^inal dip, cartying the limestone to greater depths 
than the outlying wells have reached. 



In the southeast coiner of the Paraffine 30 acres there is said to be a mbor limeetone of 
the typical porous character at a depth of about 600 feet and having a thickness of 5 or 6 
feet. In the latter part of 1901 a few vrella ware drilled into and finished in this limestone, 
deriving their oil from it as others did from the deeper porous formation. These wells 
yielded at tiie start about 150 barrels per day each. No strainers were used. It may safely 
be assumed that this rock is of the same kind and had the same origin as the deeper porous 
limestone (see p. 45). 



The form of the limestone may be sumjnarized as follows: (1) The general dip is veiy 
small. (2) There are at least two, and perhaps three orfour,roughly dome-like or ridge-like 
elevations. (3) The extreme difTerence in elevation between the highest and tbe lowest 
points of the same formation is less than 125 feet. (4) The attitude of the limestone prob- 
ably agrees witli the bedding in the main but not in detail. (5) .The peculiar limestone in 
which the oil is found probably does not exist beyond the limits of tbe oil field. (6) Lime- 
atones of the same character and the same (secondary) origin may occur at higher levels. 
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OCCCBRENCE OF THE OIL. 



So far as ktwwD the poroiu limestone, wherever encouDtered, wis filled with oil, and no 
oil has been found below it. Until the advent of s&lt water most of the wells were drilled 
into and finished in this limestone. When these deeper wells began to go to water it became 
tbe custom to finish wells at higher levels, where the occasional sands (and apparentlj in 
some cases the days) were found t<i be saturated with oil. 



As stated above, sands form a very amall proportion of tbe aedimentaij beda below 200 
feet. There is no stretch of 100 feet, however, in which sands have not been found in 
some part of the field, and there is no stretch of 100 feet between the depths of 200 and 1,300 
feet at whiuh wells have not been finished. The occuirences of oil in the sand mi^t be 
grouped into certain broad and indefinite horizons, but it is probably very rare that half 
a dozen welfs have derived oil from the same bed. What has been said <rf the patchy dis- 
tribution and lateral diacontbuity of theae sandy beds at Spindletop and Sour Lake applies 
with equal Rtneaa to Batson. Probably the amsHest number of wells stopped between 9Q0 
and 1,100 feet. A Isj^ number found oil between SOO and 900 feet. Throughout the 
Higgins tract an oil-bearing horizon is said to exist between 400 and 600 feet. Even at 265 
feet one well (Alert No. 3) had a typical blow-out and developed into a small gosher yielding 
125 barrels of oil per day during the short time that it lasted. 

SALT W^ATEB AND GAS. 



All the waters encountered below 200 feet are noticeably saline, and even above that 
depth it has been difficult to obtain water suitable to use in boilers. At greater depths 
the water becomes progressively more briny. The lai^ number of wells which stopped 
between SOO and 900 feet found abundant salt water below their deepest oil stratum. 
Indeed, the interstratification of oil and salt water is one of the noticeable characteristics 
of the field. This, of course, is made possible by the highly impervious clays which form 
tbe bulk of the sedimentary formations. , 



The lowest oil-bearing horizons went to salt water first. Wells drilled as eariy as Jan- 
uary noted its pn«ence, though not finding it in inconvenient quantities. The first two 
weeks of March marked tbe rapid invasion of the limestone by tbe salt water, and it was 
not long before the drilling of wells to this horizon had ceased entirely. 

In a gener^ way the advance of salt water within the limestone has been from the deeper 
to the shallower wells, thoi^h such a rule would not apply in detail. An illustration taken 
from the east side of the field is typical of tbe behavior of the salt water in the better-known 
fields of tbe eastern United States. The Tliggins No. 1 (limestone 1,198 feet deep) began 
to produce salt water February 25, and by March 8 the watet had advanced 500 feet to the 
west and had invaded the Hughes well (limestone 1,170 feet deep) and the Pratber No. 1 
(limestone 1,162 feet deep). Tlie advance continued westward to slightly shallower wells, 
reaching the wells of the Batson Oil Company in the middle of the Brice & Bradley tract on 
Much 11 and the Moonshine Company's lease about a week later. 



He mutual relations of gas, oil, and water, which are regarded as typical in the Appa- 
lachian fields (see p. 116), are better exemplified at Batson than in any other field in tbe 
Coastal Plain, though even here good examples of such relations are exceptional. Not leas 
than half a dozen wells have come in as "gasers," have later become good oil producers. 
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and l&ter still have gone to salt water, llie parallel with the Appalachian fields is the more 
strict because of the fact that the wells originally producing gas are found at higher pointe 
of tiis faintly' dome-like structure. The Wing No. 4 and Marshall Nos. 1 and 2 are good 
examples. 

HOT WATBB. 

A considerable proportion of the salt water from the deeper wells was found to have a 
temperature above the normal for the depth from which it came. In the Higgins No. 4 
the salt water from the sands 1,080 to 1,130 feet deep had a temperature of 101° F. In the 
Higgins No. 1 the temperature of the very hrinj water from a depth below 1,200 feet is 
said to have been 125° F. It is generally said by gagera at Batson that the temperature 
of the salt water is higher than that of the oil, and that there ii, accordingly, a notable 
increase in the temperature when a mixture of oil and salt water begins to take the place of 
the pure oil. (Compare Jennings, p. 100.) 

PHODUCTION. 



Up to August 15, 1004, 440 wells had been drilled. There were 42 new wells drilling at 
tliat time and 25 derricks were erected at which drilling had not yet begun. Flfty-eight 
of the completed wells were reported as dry or abandoned. Of the remaining 382, some of 
which produced only intermittently, it was estimated that an average of 160 were in daily 
operation. 

QUiNTlTT Of OIL. 

In the year 1903 the recorded production of the field was but 4,500 barrels. Its growth 
and decline in 1904 are best illuBtrated by the following columns of rehahle estimates, given 
by Mr. Holland S. Reavis in the Oil Investors' Journal, January 1, 1905: 



ProdutHon of the Baiaonfidd in 1904. 



January 440,000 

February 1,849,000 

March -.-- 2,608,200 

April. _ 1,050,000 

May 883,500 

June 720,000 

July 682,000 



August 

September. . 

October 

November. . 
December. . 



435,000 
325,500 
309,000 
316, 200 

10,204,300 



It win be seen from this decrease that the production per day at the close of 1904 was 
approximately 10,000 barrels. At that time steel tanks were rapidly being removed to 
newer fields and the amount of new drilling In progress did not indicate much hope on the 
part of the operators that the production of the field would be revived. In the early part 
of 1905 the daily production rose again, reaching at various times about 15,000 barrels. 
In October of the same year the field continued to produce more than 9,000 barrels daily 
and considerable driUing was, still in progress. 



The lightest oil yet found in any quantity on the Coastal Plain is obtained at Batson. 
That from the Brooks well No. 1 (J. M. Guffey Petroleum Co.) at 1,150 feet had a gravity of 
29.9° B. Hie oil from the sands above is a little heavier, that i^ich was taken from near 
the center of the field at a depth of 1,100 feet having a gravity of 26° B. The oil obtained 
at 265 feet in the southern end of the Paraffin 30 acres had a gravity of 20° B. In this 
vicinity some oil taken from so shallow a depth as 814 feet had a gravity of 29.8° B., which 
is about that of the deepeet oil in the field . This drcumstance suggests a rapid or easy rise 
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from the lower horizon, a suggeetion which is supported bj the finding of a porous lime- 
stone (supposedly concretionary) at 600 feet. This ia also in hannon; with certain reports 
from drillers to the effect that in certain deep wells in that Ticinit; the limestone was found 
" fractured." The evidence on which such a report was made was not obtained. 

Tte average gravity of BataOD crude, as it is received by the United Oil and Refining 
Company, of Beaumont, is 27.7° B. By others the average gravity ia given as low as 23° 
or 24°. On refining, it yields 6.5 per cent gasoline, 20.4 per cent kerosene, 14.4 per cent 
solar, 46.7 per cent lubricating oil, and 6 per cent asphaltum. 

SARATOQA FIELD. 

HISTORY AND SUKFACE INDICATIONS, 



The surface indications of oil at Saratoga were very similar to those at Sour Lake and 
Nacogdoches. The escape of small quantities of gas had long been noted, as had likewise 
amall seepages of oil. There are also hero, as at Sour Lake, certain spots in which the soil 
is found to be impregnated with an asphaltic substance. These phenomena have from _ 
the earliest settlement been regarded as Indications of the presence of oil. A further 
analogy with the Sour Lake field Is found in the sulphureted and sour waters which come to 
the surface in small quantities. In that part of the field which is thus characterized a 
pond was dug some years ago which resembles the partly artificial pool at Sour Lake. 

The firBt attempt fo find oil by drilling was made with a spring-pole device worked by 
hand. This was not far from the present site of the hotel. The drilling stopped at a small 
depth after obtaining a showing of heavy oil, which was bailed out in very small quantities. 
This oil was used for medicinal purposes only. In 1896 Savage Brothers drilled a hole in 
the same locality to a depth of 2S0 feet. Oil and water issued frtnn this well with a natural 
flow, which continued at a very slow rate almost to the present time. 



After the opening up of the Beaumont field in ISOl drilling was begun in earnest at 
Saratc^. The year 1903 was the first in which oil was shipped. In that year the field is 
credited with a production of 150,000 barrels. Up to August, 1904, some 1200,000 bad been 
spent in development work, chiefiy by a few large companies, the Southern Pacific and 
Santa Fe railroads, the J. M. Guffey Petroleum Company, and the Producers Oil Company 
being the principal operators in the field. The daily production had never exceeded 1,500 
barrels for any considerable length of time. At that time a well drilled by the Guffey 
Company to a depth of some 1,500 feet in the southwestern part of the field gave new 
encouragement for drilling, and activity in the field was greatly stimulated. It was not 
until the following January, however, that the results of this deep drilling began to have 
a great effect upon the output of the field. 



The Saratoga field lies some 12 miles north by west from Sour Lake and is reached by a 
lO-mlle branch of the Santa Fe Railroad which leaves the main line at Bragg. The field 
is on the outcrop of the Columbia sands as mapped by Kennedy. The soil is very sandy 
and the surface forested. Lying, as it does, close lo one of the larger branches of Pine 
Island Bayou the sandy surface is considerably dissected, the total relief within a radius 
of a mile being perhaps 15 or 20 feet. There is at present no indication of any elevation 
of the surface due to such constructional agencies as made the Spindle Top mound. 
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OIL FIELDS OF TEXAS-LOtnSIANA COASTAL PLAIN. 
QEOLOGIC POHUATIONS. 



Knowledge of the geology of the field b based almost entirelj' on well data. Tbe n 
Taluabk information was obtained from sectioos of Ibe following wells; 

Partial lut ofvxUt in Ikt Saratoga fidd. 
(The numben on tin left coneaiioDd to tho« on tbe mtip (fig. 2).] 
10. Rio Bisvo No. 203. 



Light and Pov 
FrtHlnsrs No, 
Prodncera No. 



11. RioBnvoNo.aM. 

12. Rio Bravo No. 213. 

13. Banta Fe No. 1. 

14. 8ant> Fe No. 2. 

15. SanU Fb No. 3. 

16. Santa Fe No. 4. 
IT. Bants Fe No. S. 
IS. SaaU Fe No. 8. 



AH the formationa encountered in drilling are sediments of the ordinary Gulf Coastal 
Plain type, generally unconsolidated. A Ibt of the varieties of sediment found in any 
one oil field of the Texas Coastal Plain would be very much the same as the correspondisg 
list taken from any other of these fields. The several varietiee, however, would differ in 
their relative abundance in the different fields. In moet casea clay would be found to lead 
in amount. In the Saratoga field, however, the proportion of eandy sediment is almost 
as great as that of clay. In the Santa Fe well No. 3 out of the first 65S feet of sediment 
500 were found to be sand or gravel. Hiis is an exceptionally high proportion, but a 
proportion of sand approximating one-half in the first SOO or 600 feet is not uncommon. In 
exceptional cases the sands have become sandstones, but such occurrences do not represent 
any widespread consolidatiou. llie instances of cemented sands are generally near the 
surface and should probably be regarded aa concretionary. Gravel has more frequent 
mentitm in the Sarati^a field than elsewhere, except at Jennin^, La. It appears also to 
be in thicker beds and of greater lateral -extent than in any other Texas field. 



Thin plat«8 of limestone are found here as in the other fields described. There is also 
some mentioo of "soapatone," which term may be used by the drillers to designate a 
clay, hut as it appeals from the reports to be in relatively thin beds it is highly probable 
that the term as here used has been applied to the sticky marls which, under other condi- 
tions, have been consolidated into thin beds of limestone. The frequent mention in some 
well records of "hard white gypeum" is believed also to refer to the same class of beds. 
All the sediments show the same lack of lateral continuity which has been noted in the other 
fields. 



While any one bed, whatever he ita composition, may pass laterally into a bed of any 
other composition, and the drill is therefore liable to encounter almost any material at 
almost iwy depth, there are certain horizons which are characterized by a large predomi- 
nance of one kind of material. As an illustration oT this, there is in almost ell of tbe wells 
in the southwestern part of tbe field sand or gravel, or both, at a depth approximating SOO 
" feet. That this occurrence represents merely a horizon abounding in local sands and gravels 
and not one continuous stratum is plain from the diversity in thickness, number of beds, 
and depth reported (see fig. 3). Thicknesses vary from a few feet to more than a hundred. 
In one well there may be but a single bed of great thickness ; in another near by the sands 
or gravels at approximately tbe same horizon may appear in half a dozen beds separated 
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by intervening clajs. The iniDor diversitiea of depth would require that any echeme of 
correlation should hypotheaze sharp folding of these uncooaolldatod sediments. In the 
same part of the field (the southwest) depths between 800 and 900 feet generally show 
sands to n4nch the description given above would apply. In at least a small part of this 
quarter of the field a thick sand has been found in all the deep wells between 1,400 and 
1,500 ^eet. It is possible that this sand is a single and well-defined bed. In the northern 
part of the field sand; have been found quite generally at depths between 900 and 1,000 
feet. Above this sandy horizon, for a thickness of from 200 t<i 400 feet, little sand is found, 
the sediment being almost entirely clay. The same is true of the 100 or 200 feet of sedi- 
ments overlying the sandy zone found at a depth of 800 feet in the southwestern part of 
the Geld. 

While the sacdy sonea here described are not to be understood as continuous strata, 
but rather as lai^ thicknesses within which limited beds of sand are very frequent, it 
may still be true that these small beds are so thickly crowded as to afFord continuous 
passage for fluids (see fig. 12, p. lid). For example, it seems certain that in the south- 
western part of the field the 500-foot horizon of sands and gravels is for all practical pur- 
poses an artesian stratum. It is, however, distinguished from an artesian stratum, strictly 
so called, by tbe fact that its varying depthi* at different places do not indicate dips of the 
beds. This being the case, it is impossible to infer from even a laige list of depths, however 
carriuUy correlated, what the depth of the ssjid might be at any other place, however near. 

OCCUKRKNCE OP THE Oil.. 



Rowings of oil are found at almost any depth and at irregular intervals. There is no 
considerable thickness of sediment which does not in some part of the field afford a showing 
of oil or gas. In the southwest quarter of the field oil in commercial quantities has gener- 
ally been found in the sands at a depth of 800 or 000 feet. The deeper oil, which has been 
obt(iined from a small 9pot in this part of the field, is found In the thick bed of fine sand 
encountered at a somewhat uniform depth of about 1,400 feet. In the. northern part of 
the field most of the oil has been found between 900 and 1,000 feet deep. In each case 
the almost complete absence of sands from the next higher clays has given to the tatter 
the character and function of a cap rock. 



The oil in this field is not generally accompanied by the large amount of gas found in 
the rock wells of Spindletop, Sour Lake, and Batson, With the exception of a few wells, 
gushing has been of a milder type than that of the other fields named. However, while 
gas does not usually accompany the oil in lai^ quantities, it is abundantly present in sep- 
arate bodies. No field in Texas (Humble excepted) has furnished such spectacular blow- 
outs as Saratoga. Generally the beds from which these violent eruptions have occurred 
are in the upper half of the well section; that is, above the clay zone which overlies the 
oil. Id the northern part of the field large quantities of gas were found at about 500 feet. 
In the Rio Bravo No. 215 there were blow-outs from depths of 200 and 600 feet. The 
same company's well No. 211 probably furnished the most violent example. A pocket of 
gas was struck at approximately 500 feet, giving rise to a blow-out so violent that the sur- 
rounding ground was affected by cracks to a distance of 250 feet. From these cracks 
there were eruptions of mud at distances of at least 200 feet from the mouth of the well. 
A crater was formed a few rods in diameter and more than 20 feet deep. The machinery 
and the wreck of the derrick were swallowed. To save the boiler, which stood some 200 
feet away, the workmen took the precaution to anchor it to a tree. The danger of such 
occurrences was for a time one of the chief difficulties in drilling in this field. At least 
one similar blow-out, though less violent, occurred from the 1,400-toot sand, or at about 
that depth. 
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The ground waters of this field are fresh to a much greater deptb than tboee of the other 
Hardin County fields. The strung flow usually met at a depth of about SOO feet in the 
southwestern part of the field is always reported as freah. It appears that, by ill fortune 
or carelessnees, this water waa not properly cased oS in certain wells. When the wells 
were drilled through the underlying clay, this water was given access to the sandy zone 
containing the oil and soon appeared in other wells, which had been pumping oil alone. 
The admi^tture of this water was the more unfortunate on account of the fact that fresh 
water is separated from the oil with greater difGculty than salt water. 

Below the level of the clay zone which overlies the first important oil the water encoun- 
tered is salt. The amount of salt water pumped previous to the drilling of the deep wells 
w«s small. The 1,400-foot sand, after yielding oil abundantly for a few weeks, began to 
produce large quantities of salt water. 

One thousand feet north of the limited area in which the above-named wells are situated 
a number of deep walls were drilled in the B. B. B. and C. tract. This locaUty, while 
producing moderate quantities of oil, yielded salt water in great abundance, some wells 
producing as much as 5,000 barrels daily. One well having a depth of 1,700 feet is said 
to have produced hot sulphur water. 

DEVELOPMENT AND PBODTTCTION. 



The developed area of the Saratoga field has a total length of about 4,S00 feet north and 
south and a width of 1,800 feet east and west. The longest dimension has a trend a little 
east of north. The area of the proved Geld is less than 200 acres. There is some reason 
to think that the area of the field as here stated represents approximately the total size 
of the pool, and that therefore but little development may be expected outside of the present 
limits. It must be remarked, however, that the formations, the surface indications, and 
the occurrence of the oil in this field bear a striking resemblance to the corresponding 
features of those parts of Sour Lake and Spindletop which are not known to be underhun 
by the porous limestone. In view of the small area occupied by such hmeefone at Sour 
Lake, it is too early to abandon the hope that there may be found on the borders of the 
present Saratoga field a spot which will produce oil from the limestone, perliaps in as great 
abundance as at Sour Lake. 

Up to August 15, 1904, there had been drilled in and around the Saratoga field 70 wdls. 
Forty^ve of these were drilled within the productive area of the field, and 35 have at some 
time been pumped more or lees regularly. The number of wells drilled sin<^ 
of 1904 is la^. 



As indicated above, the production of the Saratoga field up to the close of 1904 was 
relatively small. For the year 1903 it was 150,000 barrels. A very rehable estimate 
makes the output of 1904 a little more than 700,000 barrels. The production during the 
latter year was quite uniform, amounting in December to 65,000 barrels, or a little more 
than 2,000 barrels daily. Early in January, 1905, the 1 ,400-foot sand in the southwestern 
quarter of the field began to yield htr^ quantities of oil. For a short time doily records 
approximating 20,000 barrels were common, but in February the advent of salt water hod 
reduced the daily production to less than 10,000 barrels. The principal wells concerned 
in the temporary large output were two Greer welts (of the J. M. Guffey Petroleum Com- 
pany) and the Producers No. 4. The last-named is said to have made a record of 10,000 
barrels daily. 



The gravity of the Sarati^a oil is a little greater than the average of that from adjacent 
fields. The larger part of that produced in 1903 and 1904 from depths not greater than 
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1 ,100 feet showed a gravity of from 16° to 18° B. The deeper oil produced earlj in 1905 
is considerablj lighter, and it has been said that testa showed a gravity of 22° B. It is 
oot certain that these readings were corrected for temperature. The oil is of a good fuel 
quality, and meet of it is consumed for that purpose. 

MATAQORDA FIELD. 

LOCATION. 

Theaiteof this field is Big Hilt, Matagorda County, a fpw miles from the mouth of Colorado 
River and about ■') miles northeast of (he village of Matagorda.' It lira 1 mile inland from 
the ahore of Matagorda Bay. Big Hill is a mound of the Spindletop typo, r'sing36 feet above 
the sea level and standing on a plain of 12 to 15 feet elevation. It is a fairly well-defined 
topographic feature and approximately symmetrical in form. It is nearly flat topped, 
embracing perhaps 100 acres at its highest level, though the area of the entire elevation is 
Boveml times that size. 
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sgo ny» 150 feet 
Fia. 4,— Map of the Uatagorda, Tex., oUSeld. See liat otwella, pagefiT. 

Considerable development work was carried on in 1903 and 1904, at least 15 weils being 
drilled before the autumn of the latter year. The drilling of these 15 wells was not sufficient 
to indicate the exaut boundaries of the productive territory, but all the wells which have pro- 
duced o!lor a large amount of gas are on or near the highest part of the mound. The Harper 
well, 1 ,370 feet deep, one-fourth mile northeast of the mound, did not strike oil, and the Santa 
Fe No. 1, 1,198 feet deep, one-half mile southwest of the field, gave only showings of oil, 
although it showed the presence of considerable gas. The Lane No. I , on the east side, is also 
practically a dry hole 1 ,360 feet deep. Since the field was visited the total number of weils 
has doubled and all of the productive territory may be said to be occupied. 
Bull. 282—06 5 
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OIL FIELDS OF TEXAS-LOtTISlANA COASTAL PLAIN. 
GEOLOGIC FORMATIONS. 



The following well sections are typical of this field: 

Loga ofiveUa in Matagorda jUld. 



LANE WELL NO. 2. 
(ReceivBd trom W. O. Ijne, driller.] 
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■ lock and shells . 



Ytte formationa passed through are veiy aimilar to those found in the oJl fields of eastern 
Texas. Clay is the leading material in amount. There are also Eaods, shells, and thin 
Ijedsof "rock," which ia known in some cases to be limestone, while in otheisit maybe sand- 
stone with calcareous cement. Most of the rock beds cany pynt«, but this is far moie 
abundant near the horizon of the oil, frequently juat above it. 



At depths varying from 844 to 1,03.5 feet a limestone ia found which possesses the char- 
aeteristic feature of the oil-bearing limestone at Spindletop and other large oil fields of the 
Coastal Plain. Some specimens obtained are entirely crystalline and highly porous or cav- 
ernous, suggesting the probability that the rock body contains openinga of still larger size. 
Certain fragments of this white or bluish limestone came to the surface perfectly clean and 
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STidently free from oil. Such fragments are plainly from that portion of the rock which con- 
tained the gaa accountable for the blow-outs. The thickness of this porous limesUine forma- 
tion is uncertain and no doubt variable. Whether the fonnation is single or subdivided by 
beds of sand is also uncertain. The cause of this uncertainty lies in the poroua nature of the 
rock itself. This porosity causes the losa of the water used in, drilhng, and therefore no sam- 
ples could be obtained. Under certain favorable conditions, described elsewhere, drilling 
advanced for many feet without a return of the water, and therefore with no definite knowl- 
ed{^ of the nature of the rock. From the behavior of the tools it is believed that the thick- 
neaa of the limestone in the Lane No. 1 ia more than 100 feet, a part of which waa traversed 
without a return of the water. 



But few wells entered the formation, beneath the limestone, and the knowledge of its 
nature is baaed largely on the observations made in drilling the Lane No. 1. In this well the 
porous limestone or "gas rock" was found at 1,035 feet, and a, \a,TgB proportion of its body 
was found to be of sulphur, which filled the caverns. Beneath this mixture of limestone and 
sulphur the drill entered a nearly white sticky substance which was said to be similar to 
putty or sometimes to white lead. The material, when brought to the surface and dried, 
formed light porous chunks, which were said to resemble chalk. The description of this 
material, which agrees closely with that of certain materials examined in other fields, leads to 
the inference that the formation underlying the porous limestone is a marl, in places doubts 
less sandy, and perhaps passing into a pure sand at other places. 



Sulphur is reported from various wells, but always at or near the horizon of the oil. As in 
the better^known oil fields, it exists either in a disseipinated form in the sand or clay or a« a 
pure crystalline mass, fiUing the caverns of the limestone. In the latter form it has already 
been mentioned as occurring in the Lane well No. 1 , It is here reported as "00 feet of sohd 
sulphur with. a probable addition of 30 feet more, " Other good observers, however, speak 
of this sulphur as "mixed with rook," and inasmuch aa apart of the drilling was effected 
without a return current of water, and in view of the fact that the material when returned is 
in an unsatisfactoiy form for the determination of the relations of several materials coming 
up together, it is highly probable that the assumption of sulphur in caverns is correct for this 
place, as it ia known to be for certain other places. In the same well (Lane No, 1) it ia 
observed that Aera were small "veins" of sulphur in the light-colored sticky mass below 
the limestone. The Dean well, the Johnson, and the Grflith No. 2'each report a little sul- 
phur at about the horizon of the oil. 

STRUtrrURE OF THE MOUND. 

There is no other mound in which the depths of the porous limestone in different places 
may be so conveniently correlated to show dips as at Matagorda. Of the wells drilled pre- 
vious to September, 1904, the Dean reached the limestone at the teaat depth (844 feet). 
This well is on the west sAe of the field. East of the Dean weU the Griffith No. 2 found the 
same limestone at 850 feet, and the Griffith No. 1, still farther east, at 852 feet. The Lane 
No. 2, which is north of the Dean, went 856 feet to the porous limestone. Northeast of the 
Lane the Iliggins and Johnson wells went 805 feet and 870 feet, respectively, to the same 
rock. The Harper well, one-fourth mile to the northeast, found nothing but aand and clay 
to a depth of 1,370 feet. South from the Dean and Griffith wells the Santa Fe No. 2 found 
rock at R55 feet, and the wells at the south end of the field at 872 feet. On the east side of 
the field the Lane No, 1 struck what is presumably the same rock at 1 f}35 feet. The Santa 
Fe No, I, southwest of the field, though nearly 1,200 feet deep, found nothing which could be 
identified with the limestone in question. 
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The depthij given above indicale that that purt of the porous limestone which ia known has 
Uie form of a half dome, Ita highest part being at the middle of the weat side of the field. Ite 
dip toward the northeast is at least 26 fiset in the 500 feet between the Lane well and the 
Johnson well. The coireaponding dip to the southeast ia 2K feet to the southern border of 
tiie field, 2,000 feet away. If, as seems probable, the 1 ,035-foot level in the lone well is 
U> be correlated with the other depths named, the dip at the eastern edge of the mound is 
greatly steepened. In accordance with the interpretation of the obeervations on the oil- 
bearing rock at Spindlotop (see p. 36), it is highly probable that in th:s field also the lime- 
atone ocuupiea an anta but little greater than that of the surficial mound. The extreme 
height of the dome, so far as revealed by borings, is less than 200 feet, and it b not probable 
that more complete data would greatly increase this height. 

OCCURKENCE OF OIL, GAS, AN1> SALT WATER. 

The porous limestone constitutes thereservoir for oil, gas, and salt water. Gas and oil have 
not been found in any cooaiderable quantity at any other horizon. a The distribution of the 
three fluids ia not such aa to lead to the conclusion that the limestone is porous throughout, 
and therefore forms but a single reservoir. If this were the rase, the gas should be expected 
to accumulate at the top of the dome, the oil beneath the gas, and the sail water at the base of 
the dome, the materials thus being arranged according to their several apeciflc gravities, 
as in the Appalachian fields. On the contrary, the strongest pressure and the longest cod- 
tiuued flow of gas la found in the southernmost well of the field, in which the limestone is 
deeper than in any other, with one exception. The flow from this well was estimated at 
SflOOflOO cubic feet daily. The gaa is said to be chiefly H,S mixed with SO,. Afl«r produc- 
ing under control for more than a year the well was connected by a pipe line over 7 milea long 
with an irrigation pumping plant on Colorado River. A well 30 feet to the north found a 
similar body of gas and no oil. It was evident that these two wells tapped the same reser- 
voir from the fact that the flow of gas from the first was interrupted until the closing of the 
second. A third well, probably 200feet farther north, found sulphur salt water at a tem- 
perature of 99,6° F. A strong flow of this hot water was maintained for months. It came 
from a level fully 150 feet higher than that of the gas in the other two wells. It may there- 
fore be assumed that the porous rock from which the water was derived is separated by 
impervious material from that yielding the gas (sec p. 122). 

The Griffith No. 1 found oil and gas near the base of the llmoatone body. From this hoHujn 
a violent blow-out occurred, projecting the pipe from the well in such a manner as to allow 300 
feet to r*se vertically into the air and fall as one piece. Thisblow-out was accompanied orfol- 
lowedbyoil.Tbe well began to gush some 400 barrels per day, gradually diminishing to per- 
hapshalf that amount, but producing some lOflOO barrels before the flow ceased. The circum- 
stances attending this cessation of flow furnish an additional illustration of the communica- 
tion and interdependence of certain wells in the Matagorda field. During the continuance of 
the flow from the Grlfllth No. 1, No. 2 was drilled several hundred feet farther west. This well 
encountered gas at about the same horizon, but with very little oil. In order to drill the well 
deeperit became necessarj' to stop the flow of gas by pumping in slush or mud to fill theporea 
of the rock. After this process had been continued (or a long time and under great pressure 
(approximately 400 pounds) well No. 1 ceased to flow. It is believed that the mud pumped 
into well Hn. 2 entered and clogged the pores of the same rock from which the gas and oil of 
well No. 1 were obtained. 

In several Instances the gas from one well has been aucceasfully used to "blow" another, 
afterthemannerof blowing with compressed air (p. 123). The gas of the Dean well was thus 
introduced into the Johnson well and for a time expelled about 3,000 barrels of fluid daily, 
fully 90 per cent of which was salt water. The gas of the Griffith No. 2 was similarly used in 
the Griffith No. 1, blowing out in one night 1,000 barrels of oil in addition to salt water. 
With the continuance of the process the water increased in proportion until, out of 10,000 
barrels of fluid per day, only an insignificant amount was oil. 

ii Data on tbis point were not obtained lor the wella drilled since 1904. 



HUMBLE FIRLD. 



PItODXJCN'ION. 



The Matagorda field coDtiDued to grow iu iiiipurtance until December, 1904. In tbu 
early part of that month, out of about SOwells drilled, 14 were producing. The comUned 
dailj output waa more than 4,000 barrels. Salt water appeared in every well, probably 
from the first, but late in Derember it came in such quantities that the production of the 
field fell quickly to 1,200 barrels a day, and by February 1, 190.'), the daily amount was not 
ubove 400 barrels. At that timo 32 wells had been drilled and 2 others were nearly complete. 
Of these, 11 wells were producing, a number of others having been abandoned after 
pumping for a time. 

The following is a list of wells drilled up to May, 190-'i. The locaf iona of most of these are 
shown on the map (fig. 4, p. 63). 

WeOs on Big HiU, Malagorda Onaiiiy. 



GrifflUi i£ Sutherland 

Bay City Oil Co 

BigHUl Oil and Fuel Co. (Dwin) .| 

BigHUlOQuidFuelCo ' 

Do 

Santa Fe R. R. Co 

Lane ii Sutherland 

P. 8. Orifflth 

UcICainp Bros. & Uiller 
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Uiggins and lleywood com' 












Johnson Sl Underwood 





HUMBLE FIELD. 



HISTORICAL Ar;<x>irNT. 



The field at Humble was opened up after the completion of the field work which forms 
the basis of this report. Most of the data from which this brief account is compiled were 
published in the Oil Investflrs' Jouraal between November, 1904, and May, 1905. 

He Humble field is in Harris County, 18 miles north of Houston and IJ miles east of 
Humble station, on the Houston, East and West Texas Rwlway. It covers a part of 
Bdiola Ridge, and is 100 feet above sea level, or 50 feet higher than Houston. 

Tte escape of gas in this vicinity has been noticed for many yeara. In the autumn of 
19(Q Mr. George Hart attempted to drill a well west of the present developed field, but the 
drilling was stopped by a blow-out. In the summer of 1904 Mr. C. E. Barrett, of Houston, 
drilled several wells in that part of the fipJd known as " the hill." Moat of the wells in this 
part of the field were ruined by blow-outs. In October the Hi^na Oil and Fuel Company 
brougjit in a lai^ gas well about one-halt mile southeast of the Barrett wells. 

TTie firat successful oil well waa the Beatty No. 2, completed January 7, 1905. For some 
days tbia well yielded 8,500 barrels per day. Other producers followed in rapid succession. 
Some of these yielded more than 1 0,(KK) barrels daily. Before March 1 the daily production 
of the field was nearly 90,000 barrels and within three months after the completion of the 
Beatty No. 2 the field had produced 3,000,0ri0 barrels of oil. Previous to March 3 little salt 
water was observed. On that day, the first anniversary of the "inundation" by salt wat^r 
at Batson, the WBl«r began to appear in the great gushers at Humble. In ten days the 
production fell from nearly 90,000 barrels to less than 25,000 barrels daily. Partly by the 
bringing in of new welLs on the east side and partly by the renewal of flow from the weils 
whidi had been "drowned out" the field recovered its former production, so that the yield 
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in April was nearly 2,000,000 barrela. The Beatty well No. 2, which stopped flowiDg on the 
kdvent of the salt wat«r, began again to flow, and produceii 1,800 barrels of oil in one day. 
TTie production of the field soon began to decrvasi' aj^in, and in November, 1905, it waa but 
little more than 20,000 barrels per day. 



MEOIAMIK' FURMATIONM. 



As seen from the following li^. the. formations parsed through in drilling ar 
those of the other fields. In ntbpr welts a largp number of thin bfds of rork a 
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illow clay mlied with white lime grsi 
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Some of the Humble wells are said to derive their oil from "rock." He Beatty No. 3 
waa drilled through 80 feet of hard rock, beneath which it found oil in softer material. As 
no strainer waa used, it is probable that the oil of this well and some others comes from a 
porous limestone. Hie depth of the overlying rock is a little more than 1,200 feet. 



,.,v Google 



NACOGDOCHES COUNTY. 



Tb'iB field is remark&ble for its large supplies of gas and terrific blow-outs. Gas was Arst 
found in large quantities betweeu 500 and 600 feet deep. Hie strongest pressures were 
encountered at about 800 feet. From this depth there occurred, December 13, 1904, in the 
Higgins No. 2, the most violent eruption recorded in the Texas fields. After emitting gas, 
water, sand, and chunks of clay for some hours, the casing became choked, but apparently 
the gas rose outside the casing to tbe higher sands between 500 and 600 feet from the sur- 
face, "and by the morning of the 14th this abnormal pressure sought relief through the 
Tarious wells that had reached that depth on the neighboring properties." Every well 
within a considerable radius became Involved in a geueral eruption of gas, water, and sand. 

As in the other large fields, the great blow-outs were from horizons above the main oil 
body. Tbe gas found at these levels is not of the poisonous type, Hiat which has been 
confined with the oil and comes out with it from the great gushers is of the same deadly 
character as the correspcndiug gas at Spindletup. 

Before the bringing in of the great producers at Humble a "blow-out preventer" had been 
devised. It was used with success at the finishing of tbe Beatty No. 2, tho fiist great 

The Humble oil closely resembles that of the other fields. The laige production caused 
a great fall of prices. Up to June, 1904, little or no oil from the Humble field brought more 
than 16 cunts per barrel, and the laiger part was sold much cheaper. 

MINOR TEXAS DISTRICTS. 
NACOGUOCHES C;OUNTY. 

A considerable area some 15 miles southeast of Nacogdoches has been known for nearly 
forty years to contain deposits of a heavy brown oil suitable for lubricating purposes. In 
the ten years following 1S37 there was a considerable development of the industiy, and 
probably at least 100 wells were drilled. Perhaps half of these yielded some oil, but the 
amounts in all cases were small, varying from a fraction of a barrel to a possible 5 or 6 bar- 
rels per day. An occasional pump was installed, but most of the oil was bailed out. The 
Lubricating Oil Company, having 30 wells in operation in 1890, shipped its products by 
wagon to Nac<^dochcs. The Petroleum Prospecting Company built a pipe line to Nacog- 
doches, where its oil was tanked. This pipe line (the fiist in the State of Teias) has since 
been taken up. The field is now idle, though it is underetood that this does not indicate a 
failure of the wells. A keeper is employed by the present owners to reside at the holdings, o 

The Nact^oches field is in the Bast Texas Timber Belt. At this place the relief of the 
Coastal Plain, due to erosion by Angelina River and its tributaries, is from 100 to 200 feet. 
TTie underiying rock is Eocene, diiefly greensands, which in weathering have produced a 
brick-t«d soil. There are occasional outcrops of shales and sandstones, but the bedding is 
so irregular that dips and strikes taken from these limited exposures are of little value in 
determining structure. The occurrence of oil, therefore, is not known to have any other 
relation to geolt^c structure than that of its presence in local beds of sand overlain by clay 
and greensand. 

Most of the superficial phenomena associated with the oil fields of Texas have been noted 
in the Nact^oches field. The bubbling up of gas is common. At places each bubble 
rising through water leaves a film of oil on the surface. At (Ml Spring, a well-known "boil- 
ing spring," brown globules of oil are seen rising through the water and forming iridescent 
films as they spread out upon its surface. Seepages of oil are common along the banks of 
streams. There arc also sulphureted watets containing in small proportion certain sour 
salts. Iron pyrite, from the decomposition of which these salts may have been derived, is 
encountered in drilling. A scum of iron oxide derived from the soil is a very common occur- 

listor; ol the developmentofthls field, see Phlllipa, Dr. William Battle, Texas 
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e found. Such 



rPDcp in Nacogdochrs County and othrr countifs in which the red » 
iicunui uri' fn'qupotly mistaken for fihiuj of oil. 

Most of thi' wells are in two largi' gpoupa. Oni! group follows the valley of Mast Creek, a 
northern tributarf of Angelina River; the other is on the lowlands surrounding Oil Spring, 
3 miles southwest of the first group. It was in the lerritoiy occupied by this latter group of 
wells that oil was first discovered, and must of the shipments have been from th«so wells. 

T^\e prevailing depth at which oil is found is from 70 feet to a little more than 200 feet. 
Far the larger part of the oil has probably come from less than 100 feet deep. The w.'lla 
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on Mast Creek are now filled with water up 
The water is covered with oil, vaijing in an 
column 1 foot in depth. In some of the n 
eonsidersbly above tiiat of the ground watt 
flow from the mouth of the pipe 3 feet ahove the ground. 



the level o£ the iiurface of ground water. 

at in different welLs from a thin coating to a 

around Oil Spring the oil stands at a level 

11 there is .^till a alight natural 
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JASPER AND SAK AUGUSTINE COUNTIES. 
feet deep on the Skillem homestead, between Mast uid Rector i 

Log ofSkiSem lunneaUad vxit, Naeogdochea C'ouniy. 



10 I Forous rock; sulphur 

20 Coaran sand; some g»a 

21 I Hard rock 

22 I BfdofshelLs; some gas 

23 . StlS blue clsf Cgumho) 

24 I Porous soft rock 

25 ^ Sand, slight sign ol oU 

! dry .'. 

27 I Gumbo or blue elay 

28 Hard rook 

29 Shells, with gravel 

30 1 Gumbo 

31 I Thin rocks, with Sluida be- ' 

32 I Hard, flinty rock I 

33 , Dark, coarse aanil, or oil 
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35' Sand, dark witbaspbBlI.... 
3a ; Hard rock ] 
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It will be observed that in this well much stiff elay was passed through, and there were 
at least seven horizons of coarse saods in which were found showings of oil or gas, or both. 
Attention is directed to the porous rock containing sulphur, passed between 486 and 407 
feet; specimens were not seen. At greater depths are two beds called "asphalt," or "sand 
with asphalt." A well 2 mites south of Melrose and 6 miles north of Oil Spring was sunk 
255 feet in clay, sand, and greensand, finding a showing of oil at about 160 feet beneath 
nearly 40 feet of clay. 

Near Carriaso Creek, 3 miles west of Oil Spring, a deep well was being drilled by Mr. J. M. 
Thrasher at the time the field was visited, in the summer of 1904. The well had than 
att&ined a depth of 400 feet. Moat of the beds passed through were greensand, of various 
shades and various degrees of induration. Oil was found in small quantities at 365 feet. 

JASPER A^D SAN AUGUSTINE COUNTIKS. 

At many places in the East Texas Timber Belt there are surface indications similar to 
thoae Dear Nacogdoches, l^e best known of these locaUties lae in San Augustine and 
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The Santa Fe Railway Compaoy has drilled three wells aear San Ai^ustine. 
the beds passed throtigh were clay or sand. A few showings of heavy dark oil w( 
Well No. 1 is the deepest of the throe, llie followiDg lug is typical; 

Log ofSanla Fe No. 1 wdl, San Av^vMint, Tex. 
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The vicinity of Jasper, in Jasper County, is similar in topography and forest covering 
to the Nacogdoches field. The underlying sediments are of younger age, those at the 
surface being sands. The soil itself in many places is pure sand. 

At various places in this county there are abundant seepages of oil and gas. Asphalt or 
"tar" is found in the soil at some places. The waters of such localities are frequently 
sulphureted, or contain various salts in siiBicieat quantity to give them a sour or bitter 

Twelve miles north ot Jasper, in the angle between Angelina River and Ayish Bayou, 
IS a saline a few acres in extent. The spot is bare and sandy, though surrounded by the 
dense jungle which characterizes the bayou bottoms. Immediately surrounding the saline 
is an elevated rim from 5 to 7 feet high. The origin of this elevation seems to be similar 
to that of the mud volcanoes within the area of the saline. The waters found here and 
there in small pools arc shghtly salt. Scattered over spots within the area, and especially 
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over the surface of the bounding rim, are greiA numbers of limestone coDcretions, usually 
lees than an inch in diameter. There are also some nodules of sand cemented hy lime. 
The limestone concretions when broken generally show cracks radiating from the center, 
the open spaces thus formed being sometimes filled with clay. 

Tile valley of Walnut Creek east and south of Jasper shows all of the phenomena enumer- 
ated above, except mud volcanoes. A well was drilled 1 ,471 feet deep on the Scale farm, 
3 miles south of Jasper. At least nine different showings of oil were reported above a depth 
of 1,200 feet. The Ralph weU, drilled by the J. M. Guffey Petroleum Company, 13 miles 
Dorthwest of Jasper, is 2,277 feet deep, but with the exception of a little gas between £50 
and 800 feet, nothii^ was reported which might surest the presence of oil. At Bowlers 
Ferry, on Angelina River, not far from the Ralph well, a well was sunk to pterhape 1,200 
feet, and is reported to have found some indication of oil at 995 feet. A few miles north- 
west of these wells, near Neches River, are the " Tar Springs." In this locality the surface 
seepage of heavy dark oil is sufficient to enable farmers to collect it for use on wagons and 
machinery. 

The log of the well near Jasper was carefully kept by Prof. F. C. Thiele, of Beaumont. 
It affords the best information obtainable concerning the character of the sediments passed 
through in drilling in this vicinity. 

Log of Stale farm ivdl, 3 miles south of Jasper. Tex. 

[Compiled y Prol. F. C. ThlBle.l 
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HABINE PASS OIL PONDa." 



Situated a sbort dlstai 




tain d'atomB tuay also hnvti contributed tn tti 

becomPH Btlrred up by wave action and dlfl 

the roughness ot the wal«r is aflectcd In a manner eoraparable with the aetlon otoll. The sodndlngB in 

the so-called oil pond, according to chart No. 203 ot the United Statpa Coast and Geodetic Survey, vary 

[roml to 16 leet, while outside ol the Bhailow water the depth in "" " - - ■ 

curve lying about a mile to the eoiitli. The oil-pond area is then a sort ol terrace, the bottom ot vhlch 

Is Bott black mud and oou. At one place on the chart a rocky bottom Is marked, bat this lies outside 
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beating upon a terrace laid In material which from its very n&tuce is more or 1«8b oily, or CODtalns sub- 
atancea whicli would act in a manner comparable with that of oil, would seem to preeent the true 

It may be said In abjectloD to thia explanation that these areas of cahn water do not appear to be 
lotimstelr connected with any pecullarltrlDtha topography ol the Gulf bottom, or with tbecbaractei 
of the material of which It ia formed, or with the special ahnndance or peculiarity in the fonns of animal 
or Tegetable organisms living there. Oa the contrary, precisely the same conditions in all 
those respwti oharacterlte the Oull coast for many miles, and It they aie sulBcient to produce calm 

feature which must be accounted for by any eatlslactory explanation is tlie extremely local character 
of the quiet spots and their persistence lor many years, practically unchanged, although It appears 
that the location of the western area was permanently shifted some distance to the east during the 
great storm of 1878. 

Whether or not these areas ol calm water are due to tlie presence of oil must for the present, theie- 
lore, remain an open question; but, at any rate, some other explanation than that offered by Doctor 
FhUllps must be found. Although the presBnceof oil in theseso-calledoil ponds has not beenproved, 
there is no question of Its occurrence In the immediate vicinity. At various points along the west Jetty 
at the month of Sabine River oil globnles may be obtained by stirring the mud to a depth of e to 10 feet. 
Thlslpcalltywaeeiamined by Doctor Phillips, and again by his aesUtants, and he expresses the con- 
clusion In the report above quoMd that the oil there found was derived from the Beaumont fields that 
It had been carried down Neches River or UUdebrands Bayou, and had accumulated In the angle 
between the west Jetty and the shore, becoming finally entangled with the mud. The possibility of 
this origin tor the oil at the mouth ol the Sabine was thoroughly examined by the writers, and It Is not 

Anyooe familiar with the behavior of oil upon the surface of water wUI appreciate the dlfBculties of 
the explanation given by Doctor Phillips. Oil tends to spread out Inatblnfilm, In which condition It 
is subject to rapid evaporation, and is thus quickly dissipated. Moreover, bebig lighter than water 
audhavingthe tendency, owing to.ltssnrface tension, of spreading in a thin film, it could scarcely sink 
to tlie bottom and become entangled In mud to the depth at which It Is now found. Again, the oil Is 
found only along the west Jetty, whereas. Hit had floated down the river it should be louod In equal or 
greater quantities along the east Jetty, owing to the direction of the prevailing winds and currents. 
Finally, while the chief attention has been attracted to it since the discovery ol the Beaumont field, it 
is reported on good authority that Che oil was observed while the jetties were being constructed, many 
years belore It could possibly have been derived from Beaumont. 

The conclusion appears Inevitable, therefore, that the oil is either indigenous In the mud forming tike 
Guif bottom, or, if derived from any extraneous source, that this source Is the nnderiying beds. It is 
of course passible tliat It has been formed In place, through cliemlcal or organic agencies, chiefly liy 
living diatoms, as suggested by Doctor Phillips In the report above quoted. Wliile be does not state 
his conclusion explicitly, he apparently Inclines to tlie view that while the oil actually found is derived 
from the Beaumont fleld, oil of similar character may be secieted by the diatoms living hi the mud. 
In order to determine this point, numerous samples of mud were collected at various places In the vicin- 
ity, from the surface, at different depths of water, and from a considerable depth below the surface. 
These were submitted lor chemical and microscopical study to Dr. Harold J. Turper, ol Johns Hopkins 
University. Doctor Turner's results are here given In full: 



' ' In the plasma a of certain species of diatoms numerous minute globules of oil are contained. They 
are distributed Irresiilarly through the body. In the genera jVortcalo and Plcaroiignui the globules 
are relatively large, and In yai^cttla most numerous. Under the micrescope the globules of oil in the 
body of the diatom strike the eyeal once by thelrgreat refraction of the light. Thelattynatureolthe 
globule is shown by Its Immediately turning dark upon staining with osmic acid, as was first pointed 

light from carbon dioxide and water. Starch and sugar arc not formed, and it may well be that the oil 
Is the first product of assimilation. Both LQdersr and PQtEer<ihaveobserved that thefatty oil Is accu- 
mulated especially at the time when the cells are existing under unfavorable conditions, as when tiiey 
are contained In a basin ol water In a room. When the water In the basin Is renewed, and consequently 
the oxygen also, the oil Is largely reabsorbed in the plasnm of the diatom 
■ ■ In a recent hiveetlgatlon Kraemer and Spillicr « have suggested that In the oil of diatoms petroleum 

a E. Pfltrer, Bau und Entwlcklnng der Baclliariacpcn. In ,1. Hanstein's Bntanlsche Abhandlung, 1871. 
' Sqhultze, Bewegung der Dlatomen, p. 374. 

le Abiiandlung, p- 84. 



' Ber. Deutsch. chem. GeselL, vi 
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may have ItB origin. They worked upon some material to whleh the niimt! ' SwMhllok ' (aet, alUne, ooic) 
has been applied. The material ocvura In Uckermark, a subdivision of Fnissla, north of Berlin. It 
imderlieBapeaCbogandrnachflsthfldepthofmon) than 40 feet. To the hand it has a somewhat fatty 
Jeel, The masi contains 90 per cent water, which dries out slowly in the air. The material la rich In 
nltrogl^n, containing more than 1 percent; and it is used liotlitoi fertilizing purposes and forthe extrac- 
tion of ammonia on a larie scslr.. Under the microscope the oois is seen to consist principally of 
diatoms, such, for example, as species of IfanicUIa. Mtloiira, and /"(euroirtunKi. Upon eitraeting the 
dried mass with hot benEineanderyatalllzlng the rualerial obtained from alcohol, Bcrystalllne prod net 
melting at 79° C. Is obtained. The residue, insoluble in alcohol, closely reeemblee parailin oil obtain!^ 

"By treating the ooze with 5 per cent hydrocldoric acid (by wlileh operation aliout onaJialf of the 
weight is lost as hydrocarbons, organic acids, etc.l and drying the Insoluble portion, there was obtained 
on the average 3.6 per cent of diatom wax wliich could hardly be distinguished from ozocerite. It had 
a black color, a tatty luster, an asphalt fracture, melted between W and ?0° C, and contained O.BT per 
cent sulphur. Upon combustion it yielded 73,5 per cent carbon, 1 1 ,2 per cent hydrogen, and sosie oxy- 
gen. By Investigating various specimens of oiocerfle Kraemer and Spiiker found that the diatom wax 
had closely similar properties, and they argue a common origin of the two. They suggest that the 
diatom la an agency in the tormatlon ol petrolsuni. The minute oil globules contained in the plasma 
of the diatom may be the origin ol some petroleum. 

" The r^on where is found the mud yielding the oil is on the marghi of the Oulf of Mexico near Babine 
Pass, immediately west of the west Jetty and about 3,300 feet Irom its landward end, at the point 
marked "F' on the accompanying map (flg. 6). The mud is thick and black. It appears to be com- 
posed of thoroughly macerated organic matter mixed with grains of silica. The shells form only a 
very small part of the whole. By stirring the mud to a depth of 3 to 4 Icet abundant globules of oil, 
1 to * mm. hi diameter, rise to the surface and there break. It appears that the number ol giobules 
increases as the depth of the mud which is stirred becomes greater. The strata of mud upon which 
rests the mat ujwn which the jetty la constructed yield the most oU. The oil is not equally distributed, 

"A sample of 2 cc. of this oil was collected under great dlthculties, as the globules break on reaching 
the surface of the water. From it the oil was eitraclad with ether. Upon evaporation of the ether a 
thick black oil was obtained, possessing a not disagreeable odor, and much thicker tlian crude Beau- 
mont oil. An attempt was made to compare it with Beaumont oil by violently shakily a sample ol 
tlie latter with mud and sea water at intervals for thr^ days, distilling with ateam for two hours, and 
extracting with ether. The realdnal oil still possessed Its characteristic odor, though not so marked, 
and it was not as thick as the oil collected Irom the mud. It did not seem possible to Identify the oil 
from the mud with the Beaumont oil. 

"The variouB samples o( mud wei« oarefully examined for oil. Each sample was repeatedly 
extracted with redlstUled ether. The extracts, after evaporation of the ether, yielded a very thin Qlra 
ol a greenish-yellow residue containing sulphur. A blank determlDaCion showed that the method was 
capable of extracting a globule of oil about 3 mm. In diameter after it had Iteen thoroughly worked into 
the mud. Two aamples, Nos. 109 and lU, yielded traces of oil. The other samples were free ol oil. 
The presence of sulphur is not unusual in dark-colored muds, arising as It does from the decomposition 
of organic material. 

' ' The salt-water diatoms multiply very rapidly, and their shells would in thne All up the tropical seas, 
were It not tor their enemies, which devour them in enormous numbers. The region in the Gulf of Uex- 
ioo whence were obtained the samples of muds is not especially lavorabie for the acoumulation ol 
diatoms, judging from the number ol them actually found in the mud. Many species of diatoms 
belonging to the various genera, namely, flavicula, Plenroiigma, KAotcoiiema, MeOotira, and Coicino- 
diicui, were found in the aamples. Tbe species of ifatiicula and Pleurotigma are the most numerous. 
Of the entire mass only a very small fraction consists of diatom shells. The mud coQBlsts largely of 
thoroi^hly macerated organic material miied with grains of silica. A 10 per cent hydrochloric acid 
produced just a slight effervescence. 

^ ' Tbe microBCoplcai and chemical examination of the samples of mud gave the following results: 
No. 105. CoUeotedeteetbelowtbesurface, which wascovered by lleet of water at moan tide, on beach, 

atpointmarked "A" onmap. Tew whole diatom sbells; nollvlngdlatoms; nooil. 
No. 106, Collected 30 lent below surface at same place as No. 106. Few pieces of broken shells; no liv- 
ing diatoms; no oil. 
No. 107. CoUectedl81eetbeiowsurfttoeandl7iteet below ttdelevel, on beach, at "B." Same as No. 106. 
No. lOS, Collected 30 feet below surface, at same place as No. 107. Same as No. 107. 
No. 109, Collected Jrom surface, uncovered at low tide, west of west jetty, Sablin. Pass, almut flOO feet 
from landward end, at "C." This aample consists of two kinds ol muo, one black, the other 
greenish-yellow In color. In tlie dark-colored mud the shells were numerous. The greenish- 
yellow mud was plentifully supplied with diatom shells and contained living diatoms of the 
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No. 110. ColtectedSteet below 9iirtsc«,bisa 

No. in, Collecledfi.SteetbelOB'aurtflce.eiposedftte 

feetfrom tts landward end, at "D." Fe? 
No. tl2. Coltecl«d 6 leet below Biirta<», whlcb is coyi 

S,500 feet Irom its landward end, at "£," 
No. in. Collected Ifeet below surface, covered by 2 

grams of mud yielded a trace ol oil. 
No. lis. Coilected 10 leet below the eurlace, which b 

(eet eaat ot east jetty, SO feet from edge 

diatoms; do dU. 
No. 116. Collected at eurlace, san 
No. 117. CoUeowd 2 leet below su: 

No llTtng diatoms; some shells; no oil. 
'"Dlat^ira staellsare found In all the samples, but they are not abundant in a single one. They are, 

were collected Irom the surface ot tbe mud, while all the others were collected from below it. In each of 
the samples collected from 2 to 8 feet below llie surface, I. e., Nos. Ill, 112, lU, 115, and 117, a lew sheila 
are found. The shells are least abundaut In samples Nos. 106, 107, and lOS. which were collected from Ig 
to 30 leet below the surface along the shore. 

' ■ Llrlng diatoms were found In the two samples taken at the surface, Nos. 109 and 116, hut they were 
absent from all the samples which had been collected below the surface ol the mud. The compact 
uatuiB ol the mud, which prevents free circulation of water and consequent renewal of the oxygen. Is 
inltnjcat to the existence ot tbe diatoms. 

"The samples of mud were free of oil. except samples Nos. 109 and 114. The latter Is the mud Irom 
which the oil globules rise when stirred, and the occurrence of the oil in No. 109 is doubtless to be attrib- 
uted to the Bameoauseaswill account for that In No. 114. The samples ot mud wblch were collected 2 
and 9 feet belew the surface were free of living diatoms. The quantity of shells contained In tbe mud 
was small Id comparison with the total contents of the mud. 

"With these facts before us It does not seem possible to explain thfl occurrence of the oil in the black 
mud as arlabig Irom tbe action ot diatoms. Itcannot be attributed to the segregation ol oU by living 
diatoms, because of thelrentireabserwefrom themud; Dorcan it have its origin In diatoms burled Id 
the mud in the past, because of the small number of shells present; and, lastly, as regards its contents 
ol diatoms, the mud Irom which the oil rises Is not dlQcrent Irom the mud at various places near by, 
which show no traces ol oil." 

The results ot this Investigation by Doctor Turner, while not absolutely conclusive, indicate that 
some other source for this oil must be sought than the diatoms. Since, as shown above. It is entirely 
improbable tliat the oil was derived from Beaumont by floating upon tbe surface of tbe water; the only 
other source assignable la from tbe underlying strata. It does not necessarily follow, even If this Is the 

olently favorable to warrant thorough exploration by means of the drill, Tbe moat favorable indica- 
tions are aflorded within the region lying between the quarantine station and the outer end of the west 



Id connection with the so-called oil ponda ma; Tie mentioned a peculiar substance called sea wax, 
wUch la frequently found along the Oulf beach from the Sabine to Corpus Christi. This sea wax Is 
reported to have been found in cakes as large as 6 or 8 feet In length and an incb or two In thickness. 
The chemical composition of this material haa been determined by Dr. A. L. Wati, of Tulane Uni- 
versity, his results being given In full by Doctor Phillips in the report above cited. This sea wai is 
undoubtedly a petroleum residuum or an asphaltum. The cakes have traces of concentric structure, 
as though the material had spread out In all dlrectinnsfrom the source ot supply at the center, where it 
Is slightly thicker than elsewhere. The source ol this material is not known, and it m^y have nothing 
whatever to do with the oil ponda, but Its presence is at least suggestive and points to the exlatence of 
springe ot liquid bitumen somewhere in the gult, and to that extent supports the theory that the oil 
ponds are actually due to the escape at these points of petroleum from the underlying beds. 

SCATTERED WTELXiS IN OBANQE AND JEFFERSON COUNTIES. 

Several wells have been drilled near Orange, on Sabine Kiver, but the materials passed 
through are not known to have contained anything unusual. 

The Stillwell Company drilled three holes in the southeast comer of Joseph Grigsby league, 
near where Neches River enters Sabine Lake. There ia here a considerable ridge, whose 
trend is nearly parallel to the shore of Sabine Lake, The ridge rises perhaps 20 feet above 
the lake, or half that much above the surrounding country. The deepest of .the three 
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Stillwell wells reaches 1,475 feet. Small showings of oil were noted in all ol the wells. 
The best showing was between 1,013 and 1,040 feet. At this depth strong gas pressures 
were encountered. Much sulphur is reported aa occurring; at about the same depth. A 
material called a^halt by the driller came up in fragments from the same depth. Nothing 
but clay was found between 1,045 and 1,475 /eet. 

Two wells have been drilled on Hildebraods Bayou, on the Orange league, oite at Ncder- 
land and one near Port Arthur, all ot which have been abandoned. Hie following section 
may be taken as typical: 

Log of Port Arthur Oil Company'n weU, 2i naltt wH ^Pvrt Atikw, Tez. 
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At Sabine Pass four wells have been drilled within a radius of 5 miles. In general, the 
section shown by these wells conaisle of alternate beds of blue clay and sand, the heavy 
blue clays predominating. Three were drilled in pruspeeting for petroleum and the fourth 
for the purpose of supplying water to the hotel at Sabine Pass. The following section may 
be taken as typical of the funr: 

Log ofTtxa* Oil Company's loeli, S miles west of Sabine Pass, Tex. 
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Petroleum in small quantities showed in the lowest sand, and it is claimed there was 
enough gas to lift the casing a few inches. The sand was very fine and flowed easily. It 
filled the well casing in a few hours to a height of 300 feet. 

In the Gennan-American Oil Company's well sand was also found at about 1,400 feet. 
This was underlain by yellow clay and gravel to a depth of 60 feet. In the Coast Ridge 
well wood was found in the sand at a depth of 1,120 feet. The hotel well gave abundance 
of salt water at 1/>G1 feet. 

Several wells have been drilled at Big Hill, Jefferson County, about 25 miles aouth- 
southwest from Beaumont. The hill rises in a gentle swell above the surrounding prairie 
and contains several thousand acnw. It has a .lornewhat irregular crescentic outline. Mr. 
Kennedy, who visited the locality several yeare ago, gives the following account:" 



a Bull, U. S. Geol 
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One well haa been drilkd on tbs atope of the hill at Its eastern eitiemlty. A detailed log ol tbia well 

adepthofl,WOtMt,wherednilingwBsdiecontlmMJ. Tbis lock, whicblsremaikshlyunitorni through- 
out its 1.050 loct, is a ligbt-gray cryatalltne dolomite. The rock la massive, but conlaina parallel seams, 
which may represent bedding planea. Theae have an inclination of abont 7^, Indicating a decided dip 
in the beda. Since the angle of dip la obtained from coree, its direction can not be determined, but it 
1b asBumed to be toRard the cast with the aurfsce slope on which the well la located. The dolomite 
eontains much gypsum and in placea is eavernoua. A few amall pockets o( oil were found, but for the 

The limestone here referred to is no doubt of the same nature us that of the lar^ masses 
found at Spindletop and at Damon Mound, The record has since been obtained of a seo 
oDd well on Big Hill, but its exact location is unknown. This well went 2,4% fcot before 
encountering any formation characteristic of the mounds. At that depth it entered " solid 
gray limestone, with gypsum and some pyrite." After drilling into thin rook 34 feet, the 
well was abandoned, A well at Winnie, a few miles to the west, found no consolidated 
rock to a depth of 1,600 feet. 

Several wells were drilled at Hampshire, on the Gulf and Interstate Railroad, one of 
which reached a depth of 2,506 feet. Gas was encountered at 639 feet and again at 1 ,65S 
feet. A trace of oil waa noted at about 300 feet. While the materials paased throu^ 
were very similar to those above the oil rock at Spindletop, it appears from the log of this 
well that the beds of dense limestone, which are generally but a few inches or a very few 
feet thick in the Rtst 1,000 feet, become thicker with depth. For example, at a depth of 
2,275 feet a 35-foot stratum of "hard white and blue lime rock" was encountered. Noth- 
ing was found which resembled the peculiar formations of the oil mounds. 

Several wells have been drilled in the vicinity of Fannett, 14 miles southwest of Beau- 
mont. The J. P. Landrum well, 3 miles west of Fannett, is 1,191 feet deep. At depths 
of 900 to 1,000 feet considerable gas pressures were encountered, and there were some sug- 
gestions of oil. The beds passed through are the ordinary Coastal Plain sediments. 

HIGH JSJ-ANB. 

The mound called High Island lies about halfway between Sabine Pass and Galveston. 
It is about a mile from the Gulf coast and on the lino of the Gulf and Ipterstalo Railroad. 
It is entirely surrounded by salt marsh, above which it rises nearly 48 feet, that being the 
elevation of its highest point above sea level. _ It is approximately circular and about IJ 
miles in diameter. The total area of dry ground, including a low "second bench" on the 
north side, is nearly 2,000 acres. 

A considerable part of the surface is farmed, and the mound has long been thought 
desirable as a summer resort. With this thought in mind the question of water supply for 
domestic purposes became one of importance. There are springs both on the top and at 
the base. The former are strongly sulphurous and are desclibed below. Those at the 
base of the mound yield salt water, accompanied by a lar^e amount of inflammabk- gas. 
The water also carries much carbonate of lime, which it deposita at the surface in the 
mat of coarse grasses, thus building small dome-like elevations around each vent. In an 
attempt to find fresh water, more than a dozen wells were sunk in the southwest quarter 
of the island to depths ranging from 120 to 350 feet. In all these wells salt water was found 
at depths varying from 150 to 200 feet. It is stated, also, that one of these wells found 
salt at .300 feet. 

In the northern half of the island surface wells found sulphur water, with much smaller 
amounts of salt than in the southern half. The Smith mineral springs, on the northwest 
side of the island, have a considerable local reputation for medicinal qualities. The con- 
tents of these waters are of interest on account of their connection with the rock forma- 
tions, as well as for comparison with "sour waters" elsewhere, whose composition has lieen 
supposed tu be in some way related to the substances which characterize the oil mounds. 
The following analyses were made for the owner of the springs, Mr. George E, Smith: 
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Amdyiis of aamjiU from Smith spring No. S, High Isiand, Texaa. 
(By FtoI. H. H. Harrington, of tbe Texas Agricultural and Hedianlcal Collese.) 

aralna to the 
English gallon. 

Pot«8Biura chloride ■.. 1.661 

Sodium chloride - 5. 81 

Sodium sulphate - 4. 158 

Magnesium sulphate 2.211 

Protosulphate of iron 3. 534 

Calcium sulphate - 10.808 

Aluminum sulphate - 3. 51 

Silica 1.91 

Oiganic matter: Trace. 

Total 33.602 

Analysie ofaampUfrom Smilh aping No. 2, High Island, Texas. 

[By Junes Kennedy, Ph. 0.,^. D.] 

GraioB to the 
V. 8. goUoD. 

Sodium chloride - 61.720 

Potassium chloride Trac«. 

Magnesium bicarbonate 30. 479 

Ferrous bicarbonate 970 

Calciiun bicarbonate __ 15.599 

Calcium su^hate - - - - 6.320 

Alumina 950 

Silica 720 

Loss ; 510 

Total _ : _ 117.263 

Sulphurated hydrogen 2. 73 

Oi^anic matter None. 

Id digging at one place a formation was encountered which was apparently a mass of 
sulphates, chiefly of iron, resulting front the oxidation of pyrite. All these springs are 
chai^d with hydri^u sulpbide. The iliouth of oue well of this character was stopped 
with straw, and a year later the straw was found so thickly coated with sulphur as ta resem- 
ble a solid mass of that subatanee. 

The presence of oil was suggested by the abundance of inflammable and sulphurous 
gases, as well as by a superflcial resemblance of the mound to Spindletop. At least six 
wells have been sunk to considerable depths and one to 2,600 feet. The Big Four (a teat 
well drilled under an agreement of four companies) went 995 feet, where the water was 
lost in a porous rock. In a prerioua attempt a deptli of 610 feet had been reached. A 
showing of oil was noted at 505 feet in the first hole and one at 972 feet in the second hde. 
For several hundred feet from the surface the sediments at this place contain a consider- 
able proportion of sand, but at greater depths clay is dominant. In the deep hole of the 
Big Four well no fewer than 14 beds called "rock" were passed through. It can not'be 
determined how much of this so-called rock is limestone and how much is sandstone. The 
former, however, is known from the data of other wells to be present in the island.' He 
Carroll well, near the Smith mineral springs, parsed through 316 feet of sands, clays, and 
thin rock beds, and found below these a 6-toot bed of gray limestone. At 331 feet the drill 
entered gypsum, in which it continued to a depth of 810 foet without passing through. 
This gypaum was of a white color, showing dark spots when the cores were taken out, but 



Digitized ByGOOgle 



HIGH ISLATTD. 



7^ 




Fio. 7.— Sketcli contour map of High Isluid- 



DigmzedByGOOgle 
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on expoinire the color oF the wholt- bpcamo dark. The aims show crevjcea at least one- 
half inch wide, suggentiog that the formation beneath the mound may coDlaio fissures of 
large dimensions. One of the GulTej wells found gypsum at about 600 feet and slopped 
in the same substance at nearly 1,200 feet. Another passed through gypsum from 900 to 
1,300 feet, where it entered pure rock salt. At 2,600 feet the salt had not yet been drilled 
throi^. 

In certain other wells gypsum is found «s an admixture with clay and sand. The salt 
reported at 300 fest is probably of the same mined character. Hot waters are encountered, 
which are saline or sulphurous, or both. Sulphur compounds of lead, line, and barium 
appear occaaionally in the s(ilt and gypsum as crystals of galena, sphalerite, and baril«. 
Slight showings of gas and oil were found at small depths, the gas being chiefly HjS and SO3. 

The two l(^ which follow show the characteristic materials found in drilling: 

Loga ofvxlls on High Island, Texas. 

CARROLL WELL, 

[Roocived from Ur. Carroll.] 
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Ij>gg of icdla on High Idand, Ttxas—CoatmufA. 
BIG FOCR (SECOND HOLE)-Coutinoed. 
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BARBEBS niLL. 

About ten wells u have beeo drilled in search of oil on Barbers Hill, in Chambers County, 
20 miles south of Dayton. Tlie hill is a, roughly circular mound 20 feet or more in height 
and having an area of aereral thousand aerea. Ita higbeat part is almost flat, but its slopes, 
compriaing the larger part of its area, are gently rolling. The surfam indic^ations which 
led to drilling for oil consist chiefly of the escape of gases. The appearance of the mound 
itself is suggestive of Spindletop, though the elevation is greater. 

The principal operator in this district has been Mr. Pattillo Higgios. Before the close 
of the summer of 1904 Mr. Higgina had drilled five wells. It is said that several wells 
found indications of oil, but none have found it in paying quantities. A brown raly gum 
found in the Higgins well No. 5 at a depth of 738 feet has the appearance of a residuum 
of oil left by evaporation 

He succession of beds passed in drilling does not differ materially from the familiar 
series of the developed and prospective oil fields of the Coastal Plain. Here are clays 
in abundance, with aand."' gravel, and thm beds of hard limestone. In well No. 2, near 
the cent«r of the island, gypsum began to appear at 557 feet, apparently as a constituent 
of sandy beds. From this depth to nearly 1,200 feet, where the well st^>pped, gypsum 
appears at frequent intervals, semetimes as selenite flakes, sometimes as large concretions 
said to be embedded In tand \ single large Iwdy of gypsum was not found, though it 
b not improbable that such exists at a greater depth, covering a mass of rpck salt. 

Mr. Hi^Ds has preserved samples of all beds with great care. Hese are described in 
the following log: 

Log of Biggins uvU No S, Barbers fJiU, Ghainhers Goa-ntg, Tex. 

IDeacrlption ot sampli'ii kept by Pattilln Higgins.] 
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» No daU were obtained later than March, 190S. 
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Log ofHiggina wtB No. S, Barbtra SUl, Ohamhen Couniy, Tex. — Omtinued. 
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OIL FIELDS OF TEXAS-LOUISIANA COASTAL PLAIN. 
VICINITY OF DAYTON. 

A locality 8 miles west and a little north of Dayton Bttract«d oonaiderable a. 
Eor several reasons, even before oil was found in commercial quantities in Apnl, 1905. 
The first occasion of interest in this locality was the obtaining of considerable quantities 
of gas a few feet below the surface. The surface clay in this vicinity is exceptionally 
impervious, and gaaes have therefore been retained below it wbich, under ordinary circum- 
stances, would have escaped. Shallow wells and post holes filled with water show a 
constant bubbling Up of gas. Some years ago Mr. T. R. McGowan, on and near whose 
farm much gas is found, dug four shallow wells for gas, one of which was 28 feet deep. 
At 26 feet was a layer of pyrite, partially decumposed, and beneath this an exceptionally 
tough bed of gumbo. Although gas had been noted at all depths, it came with much 
greater presHure from beneath this impervious bed. For some years Mr. McGowan burned 
this gas for domestic purposes. The supply was more than sufficient tor the household 
aod the larger part of it went to waste. 

The second feature of interest in this locality is the rock salt discovered in deep wells 
drilled for oil. One ot these, the Taylor-Dayton No. 1, is very near to the shallow gas 
wells. To a depth of 580 feet, this well showed Bediments of the familiar Coastal Plain 
type. Moderate quantities of gas and faint showings of oil were found in certain sands. 
Below these were 10 feet of limestone, with a showing of oil. It is possible that this bed 
correspoods in its origin and nature to the oil-bearing limestone of the oil fields. The 
material from 590 to 799 feet was reported as solid gypsum. Beyond that the drill went 
500 feet farther in pure salt, but did not pass through it. In two other wells of the Taylor- 
Dayton Company the salt was mixed with sand, but was said to be overlain by gypsum, 
as in well No, 1. Similar deposits of salt have since been found on the west side of the 
field. 

In the winter of 1904r-5 a dumber of wells were drilled about 1 mile south of the McGowan 
wells. The first of these to obtain oil was the Hi^ns-ParafGne No, 2, which was finished 
in April, ,1905. Within a few months the same company sunk at least 4 successful welb, 
and as many more were put down by other companies. In October, 1905, the daily pro- 
duction of the field was between 600 and 700 barrels. The gravity varies between 17° 
and 23° B. In the northeastern part of the field much gas is encountered and several 
severe blow-outs have occurred. 

The oil is found between 600 and 700 feet deep. Most of it is obtained from loose sands, 
and the wells in such cases are provided with strainers. In at least one case, the Higgins- 
Parafflne No. 6, the oil is said to be derived from "rock." The depth in this case is 619 
feet. There is no accurate description of the oil rock in this well, but fragments of rock 
were brought to the surface by the blow-outs of the Sun No. Sand the Morning Star, These 
were said to show a close resemblance to the oil rock at Spindletop, That which came 
from the Sun No. 5 contained much pyrite. Tha wells from which these fragments came 
yielded no oil. 

This field is on the margin of "Dayton Hill," a poorly defined elevation which extends 
westward from Trinity River about 10 miles, having an average width ot perhaps 6 miles. 
Its highest part is 25 t« 30 feet above the surrounding country and 90 to 100 feet above 
the sea. 

Four miles southeast of Dayton, near Trinity River, there is a low spot which has 
attracted attention by the abundance ot its escaping gase.'i. There are also aulphur waters 
and reports ot small seepages of oil. Six wells liave been attempted here within a very 
small area. Most ot these have failed to get down more than a veiy few hundred feet. 
The deepest, at the time of the investigation, was the Bullard &. Wilson No, 5, 070 feet. 

The drilling revealed an abundance of gas, and showings of oil were found in several 
sandy bads. A porous limestone was found at a depth a little Ies9 than 400 feet, but it 
contained no oil. Strong salt water charged with hydrogen sulphide was found below 360 
feet. A little sulphur came from an UDcertaia depth in the Uulhtrd & Wilson well, probably 
from below 600 feet. 
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SCATTEREn WELLS NEAR HOUSTON, 

Several wells were drilled at Pierce Junction. 8 miles southwest of Houatoo. Much gas 
appeared both at the surface and in the wells. At least one of the welb found a sbowing ol 
oil. It Is said that salt was found at 90O feet, underlain by limestone. The purit; of the 
salt is nol known. The Rio BraTo CMI Company has done considerable drilling at Missouri 
City, 15 miles west of Houston, but without results. Reports from Blue Ridge, in Fort 
Bend Count;, indicate a curious mixture of materials between the depths of 200 and 600 
feet. This mixture includes gravel, pyrit«, and crystals of sulphur, in a matrix of gypsum 
and dolomitic limestone. On the Camp rice farm, near Alvin, the Santa Fe Railway 
drilled several wells, the deepest being 1,500 feet. Nothing of interest was found. 
HOSKINS MOUND." 
In the southeastern part of Brazoria County, between Chocolate and Bastrop bayouB, 
is Hoekins Mound. Its area is nearly 700 acres and ita elevation 37 feet above sea level, 
or 30 feet above the plain. Three wells have been drilled here, none of which has failed to 
give showings of oil wid gas. "These occur in beds of alternating sands and clays at various 
depths to 800 feet. Tlie largest showing of gas and oil was in well No, 3, in which a vigor- 
ous blow-out occurred from a depth a little less than 600 feet. A lar^ amount of aand was 
expelled, ti^ther with a few barrels of oil. Thin beds of rock are found, chiefly at conrid- 
erable depths. The samples of consolidated rock seen were all sandstone cemented by car- 
bonate of lime, but thin platta of limestone are also reported. 

At 610 feet in Well No, 2 and at 780 feet in No. 1 thick beds of mari were found. Swnples 
of this material were examined, and it is believed to correspond closely with the descriptions 
of the material which underlies the porous oil-bearing limestone in the oil-producing fields. 
It is sticky when wet and chalky when dry, is highly calcareous, and has little grit. It 
occurs here in beds 50 to 100 feet thick. As in other districts, the thick beds are poorly 
consolidated or perfectly soft. Where the same material has passed into limestone, it 
occurs in thin beds only. 

Tlie water found in the sands is comparatively fresh to depths of 800 or 900 feet. At 
980 feet in well No. 2 and at 1,125 feet in well No. 1 water was struck which was described 
by the contractor as black, salt, sulphur water, with a very bad smell and a biting or burn- 
ing effect on the tongue. It is probable that this water contains sulphuric acid. 
AMSTERDAM. 
At Amsterdam, on the west ade of Chocolate Bayou, 7 miles north of Hoskina Mound 
is an elevation which is without abrupt -slopes and definite boundaries except on the north 
side. This Amsterdam mound rises 16 feet above sea level and 10 feet above the plain- 
On the east side the channel of Chocolate Bayou exposes a bed of concretionary limestone 
beneath 2 or 3 feet of soil. The material of the limestone horizon varies between two 
extreme phases. On the one hand it may appear as separate spherical concretions, often 
several inches in diameter. At the other extreme it is a bed of cavernous rock 2 or 3 feet 
thick. The concretions, when broken, frequently show wide open cracks radiating from 
the center. In some cases the space within is filled with clay. This limestone is of interest 
because of the light it may shed on the deeper porous limestones which bear oil. 

Several wells have been drilled for oil — one to a depth of 1,373 feet and another to 1,499 
feet, T^e records of these wells show occasional traces of oil and gas. Salt water continues 
to flow from one of them at the rate of about 1 barrel per minute. 
BRYAN HEIGHTS. 
Tlia mound is in Brazoria County, 3 miles south of Velesco, and but little more than a 
mile from the Gulf coast, ft covers an area of 300 acres and rises 30 feet above tide. The 
surrounding plain is about 11 feet hi^. This locality has received frequent mention as 
containing asphalt in small quantities, JeWike or asphaltic "sea wax" has been picked 
up on the shore, and the soil at places contains minute grwns of (rfiat is supposedly the 
same substance. 
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ScvED wells were drilled for oil before the autumn of 1904. The drilling of one of these 
resulted in an enormous flow of gaa, the chief constituent of which was hydrogen sulphide. 
The initial flow was tstimaled at CflOO.OOO cubic feet daily. Other wells encountered less 
gas. Several wells on the heights found flows of water at depths between 450 and 500 feet. 
"ITie fact that the Reed well, located oD the flat on the northwest side, found a similar water 
supply at 611 feet has been taken by some to indicate a dip of the beds toward the edges 
of the mound. There is no reasun, however, for believing tliat the beds have more lateral 
continuity at this place than elsewhere in the Coastal Plain. Correlations and inferences 
as to structure from the present well data are therefore not warranted. 

Far the larger part of the formations passed in drilling are clay. Sand, gravel, and lime- 
stone appear occasionally. A number of samples have been preserved, but there is no 
record of the depths from which they were taken. Among these was found a gypsiferous 
whit« marl of the samsi nature as that found at Hosklns Mound. Another sample called 
"oil sand" is a purely ciystaUine limestone of the yellow, sugary appearance shown t^ 
many of the Spindletop samples, llie sample was soaked with oil and is believed to rep- 
rcaent a formation corresponding to the oil-bearing rock at Spindletop. This does not 
imply that it contains oil in commercial quantities. 

Sulphur is mentioned as occurring at or below the oil horiion, and gypsum is said to be 
found below that depth. Samples examined showed these two substances as parts of the 
same fr^ment. There is every reason to think that the characteristic materials noted in 
other mounds occur here in their usual order. 

The Home well yields small quantities of a strong sulphur salt wat^r from an uncertain 
depth. Moat of the water from the wells on the hill is as fresh as from those of tlie sur^ 
rounding plain, on which a number of artesian wells have been sunk. Some of these wells 
near Brazos River, within 10 miles of its mouth, are mora than 1,000 feel deep, and the 
water is sufficiently fresh for domestic use. A number of others from about half that 
depth yield smaller quantities of better water. The water of one of the deep wells at Surf- 
side is said to have a temperature of 104°. The artesian well at \6lasco is 1,060 feet 
deep and the waWr flows slowly from a 4-in(Ji pipe. It is accompanied by gas in sufficient 
quantities to burn at the mouth of the well. 

llie following log was carefully kept by the driller: 

Log of Reed well, Bryan Heights, Brazoria Courtly, Tex. 
[By J. P. Frederickaon. driller.] 
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KISCB HILL. 

Two miles northwest of the town of Columbia, Brazoria County, is Kiser Hill, an irregular 
elevatioa which has a height of about 30 feet above the surrounding plain. On its southern 
half, at less than half that elevation, four oil wells have been drilled. One of these. No. 2, 
has made the place kuuwn hyproduciQg,for sixteen months, b; natural flow, a good lubricat- 
ing oil at the rat« of about 5 barreb per day. In the midst of that period the market for the 
oil stopped. The well continued to flow until a part of the casing was removed. The oil 
came from a depth of 480 feet, from a material reported at " oil sand," but samples of this 
were not seen. A specimen of rock taken from 364 feet in the same well and said to have 
contiuned oil, with much gas, was found to be a highly porous limestone. There were other 
showings of oil, at various depths, from 89 feet to S3S feet. Small blow-outs occurred at 
various levels, and a little gas was found as deep as 1,050 feet in well No. 3. 

Sulphur is reported from various depths, always in connection with " rock," and frequently 
Id the form of small crystals. Pyrile is likewbe abundant. A rock at the bottom of well 
No. 4 (760 to 812 feet) is called a " black limeetone with soft streaks." A small cure was 
obtained from one of the "soft streaks" and found to bea friable sandstone, containing 
small veins of salt. Similar cores are said to have contained ciystalUne sulphur. 

Water was found under strong artesian pressure. Well No. 1 continues to flow, the water 
being accompanied by considerable gas. The slow and long-continued flow of the oil from 
well No. 2 was more like the quiet overflow due to artesian pressure than the spasmodic 
gushing due t« gas pressure. 

The logs of wells Nos. 1 and 2, given below, are representative of the field: 

Logg afvtelU at Eiser Bill, Texas. 

WELL NO. 1. 

[Received fiom Ur, Jolm Uoderwood.J 
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DAMON MODND. 

Ijogt of tDdls ai Kiter BUI, Ttxat — CoDtinued. 

WELL NO. 2. 

|Rec«lved Iram Ur. John Undeivood.] 
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DAMON MOUND. 

This elevation, in the northwest comer of Brazoria County, is one oF the moat conspicuous 
topographic features of the Tesas Coastal I^ain. It rises 83 feet above the surrounding 
level plain, which is itself about 57 feet above the sea. The mound has aji area of nearly 4 
square miles, and its surface is diversified by minor hills and valleys. Erosion ha^ beeD 
active, and the valleys are in part due to this cause. To what extent the minor inequalities 
of elevation are due to the same agencies which uplifted the whole mound is uncertain. From 
the great variation in the formations revealed by the drills, It is highly probable that the 
subordinate elevations are in part due to constructional agencies. 

Some reputation attaches to Damon Mound on account of the "sour dirt" or"vitieore" 
which was in former yeais taken from its surface in carload lota and sold tor medicinal put^ 
poses. This material is the soil of the island, which, in certain spots on the nest side, is 
impregnated either with sulphur resulting from the decomposition of escaping sulphurous , 
gases or with various salts similar to those dissolved in the waters of Sour Lake and High 
Island. Aa an indication of the geologic constitution of the hill, the mineralized soils of 
Damon Mound may be regarded as the equivalent of the sour waters of High Island. 

Up to September, 1904, four deep wells had been drilled for oil, and a fifth was being 
drilled. The logs of these wells are very different. That of the GuSey No. 1, at the west 
base of the mound, showed sand, gravel, and clay in various stages of consolidation, and 
also some thin beds of limestone.- The drill went down 1,097 feet and discovered nothing 
distinctive, unless it be a few masses of wood and a i7-foot bed of " loose dirt and sulphur." 
This last was reached at 729 feet. Its depth is not believed to have any significance for pui^ 
poaes of cocrelation. It is evidently an occurrence of the same nature as may be observed 
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almost anywhere in the Coastal Plain, where hydrogen sulphide or sulphur watera rise 
through the uncompacted sediments. The sulphur, like the poroua bed which contains it, 
may have very small lateral extent, and, a short distance away, beds either higher or lower 
may have the same character. 

The Damon Mound Oil Bod PipeCompany's well,on the eastern slope, was drilled in very 
different material. After 260 feet of clay, a limestone 70 feet thick was found. T^en came 
200 feet more of clay, followed by 69) feet of limestone. Below this was Si feet of sand and 
clay, the only sand in the section of 1,230 feet, whereas the section of the Guffey No. I was 
more than half sand. 

The Uerndon well, east of the cente^ of the mouod and near its highest part, encountered 
the materials which are most characteristic of the similar mounds found elsewhere on the 




Pig, 8.— Sketch contour map ot Damon 



Coastal Plain. One hundred and seyenty-one feet of gypeum were passed between the 
depths of 378 and 549 feet. In the next 30 feet the gypsum was mixed with suljAur. 
After 8 feet of coarse sand the drill entered salt at .587 feet, and stopped in the same materia! 
at 1,160 feet. 

The well which was being drilled by Mr. Mulcahy on the souCheni slope of the mound when 
the district was visited in August, 1904, had reached at that time a depth of 206 feet. Fully 
three-fourths of that depth had been drilled in solid rock. A specimen taken from 138 feet 
was of hard blue cavernous limestone. Some selenite crystals were found leas than 20 feet 
from the surface. 
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Limcetone o! a warty and cavernous ^pearance comee to tbe surface on the eastern slope. 
It was atone time quarried, andwas shipped long distances. The horizon of this atone was 
no doubt calcareous from the tirae the sediments were laid down, hut the body of limestone, 
as now known, is probably largely concretionary. As at Amsterdam, there are gradations 
between isolated concretions and large cavernous bodies. 

Meet of the sh^low-well wateis of the mound are sufficiently mineralized to have a dis- 
tinctive taste, but the waters from various parts of the area differ. That which ccnnes from 
a depth of 206 feet in the Mulcahy well is strongly sulphureted and contains little or no salt. 

Two logs which show the distinctive geologic features of the mound are here given: 

Logt of wdh at Damon. Mound, Texat. 
HEKNDON WELL. 
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DAUON MOUND OIL AND PIPE LINE COMPANY'S WELL. 
[ElevstioQlOOIaet.] 
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VICINITY OF OTTINE. 

Over a considerable area, which includes parts of Gonzales, Wilson, and Bexar couu- 
tiee, there are frequent indications of gas and oil. The vicinity of Ottine, Gonzales County, 
po eaccBce considerable interest on account of its mud volcanoes and the drilling which has 
been done in search of oil. 

Ottine ia surrounded by a rolling countrj, through which runs the deep valley of San 
Marcos River. The channel at this place li 96 teet below the level of the town. A ter- 
race about 50 feet above the river ia at places about a mile wide between bluffs. About 
halfway down from this terrace to the river is a newer terrace, which, in the vicinity of 
Ottine, ia several hundred feet wide. At a still lower level the river has at places a very 
narrow flood plain. 

It is on tbe lower terrace that the mud volcanoes are found. Some are now active, 
while dry rounded knolls appear to represent extinct ones. There are other rounded lumps 
as much as 5 Feet high and 30 or 40 feet in diameter, with abrupt slopes meeting the flat 
surface of the terrace in such a manner as to gjve to the elevAtions very definite outlines. 
Some of these are very wet; in fact, water may be seen oozing from their tops, accom- 
panied by bubbles of gas. The surfaces of such mounds are covered with vegetation, which 
forms a mat. Beneath this surface is a semiliquid quaking mass. A man standing 
on the top and supported by a plank may shake the entire mound. While the material of 
these mounds and of the more typical mud volcanoes with craters is generally mud, it is 
frequently mixed with sand. 
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The gas to which these phenometm are due aUo cornea up copiously from the bed ot the 
river aad causes boiling poob in the aanda along the river banks. It is abundant to a depth 
of 900 feet in the wells drilled for oil. These phenomena indicate that the gas does not 
result entirely from oc^nic matter recently incorporated in the alluvial depoeila. The 
. connection of the mud volcanoes with such deposits is probably due to the fact that the 
gas escapes without notice through the sandy soil of the back country. Through the 
impervious covering ot the old flood plains, however, gas must escape at isolated points 
where it can force a passage. In so doing it may enlarge the conduit by cariying znaterial 
to the surface. 

Nine wells have been drilled to various depths within 3 miles of Ottine. The Putn&m 
well, beside San Marcos River, ia 1,176 feet deep. The records of the several wells show a, 
great preponderance of sand over other materials. Some clay was found not far below the 
surface. Below that, one well showed Do clay and the otheis showed difFerent amounts, 
suggesting that the deposits are in lenaea, or that the same bed varies in character froro 
place to place. Beds of rock from a few inches to several feet in thickness were numer- 
ous. Much pyrit« wss encountered, that at small depths being frequently decomposed, 
giving rise to "sour dirt." 

While gas was found at frequent intervals, showings of oil were of rare occurrence, A 
small showing was supposed to be found at 200 feet in the well drilled by Mr. J. A, Otto 
west ot the town, and probably also in his first well, located on the west side of the river. 
Small quantities of oil were found at shallow depths in wells on Mr. R. Wohlfabrt's land, 
3 miles east of Ottine. A few gallons of oil coming from a depth of SQ feet were dipped 
out of a dug well. This led to drilling, but without success. One well reached a depth of 
1,004 fe«t, but found no oil below SO feet, except a faint showing at about 500 feet. A 
good artesian flow of water was found at about 550 feet. Half a mile tn the weet the 
Ottine Oil Company put down a well, getting a powerful artesian flow from aliout the same 
depth. The flow from this well is estimated to be at least 10 barrels per minute. The 
water from both artesian wells is slightly sulphurous. Some ges accompanies the water. 
In the Wohlfahrt artesian>well the gas is said to have made its appearance several weeks 
after the completion of the well. 

VICINITY OF SAN ANTONIO. 

Small quantities of oil at shallow depths are common in the Ticinity of San Antonio. 
Sis and one-half miles southeast of the city are three wells belonging to Mr. Geoi^ Dull- 
D^, which have for some years produced a good lubricating oil for the local market. The 
oil is pumped only occasionally. It is estimated that the three wells tt^ther might be 
made to yield one barrel per day. These welb have depths of 265, 300, and 900 feet, 
respectively, the first yielding its oil from a depth of 235 feet and the others from 300 feet. 
little is known of the materials passed through in drilling, but the oil is contained in a 
marly sand covered by blue clay. A few similar wells in the aame vicinity are owned by 
the San Antonio Oil Company. Artesian wells in the city of San Antonio find a stratum 
at about 500 feet which in nearly all cases shows oil. Eight miles northeast of San Antonio, 
and 10 miles southwest, on Leona River, heavy oil has been found at small depths in quan- 
tities similar to those of the Dullnig wells. 

SUTHERLAND SPRINGS, 

This locality in Wilson County abounds in sulphur springs, and contiuns certain other 
features which have attracted the attention of oil investors. These include escapee of gas 
from the ground and an occasional oily film on the water of some of the springs. The 
moat dgnificant occurrence is that of small quantities of oil in wells drilled for water. The 
usual depth at which such showings have been noted is SO to 100 feet. It is said that a 
number of wells drilled for water were abandoned on account of the taste of oil. Small 
quantities of the oil have been brought up from the wells and us^ ftippng the fwipQiB for 
lubricating purposes. 
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SUTHERLAND SPRINGS. 
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The narrow, dry channel of Alum Creek is cut about 20 feet below the main valley bot- 
tom, or 40 feet below the dissected sandstone upland. The rock walls of this gorge and 
the sands b its bottom are abundantly incrusted with the materials left by the evapora- 
tion of spring waters. There are layers of pure sulphur and of the sour salts, presumably 
sulphates. A brown loam taken from the bottom of the channel is intensely sour, resem- 
bling the "sour dirt" formerly shipped from Damon Mound. 

Five wells have been drilled for oil within a strip about 3 miles long. The Pipkin well, 
whose log is given below, found showings of oil at depths of 415, 775, and 1,352 feet. la 
the Hobbs well, located in the vicinity where oil appeared in the water wells, oil was detect- 
ed at 80 feet and Hgaia at 350. Gas appeared in the Pipkin well at various depths. In 
the Adams & Wolf well, a blow-out occurred at 140 feet. Strong sulphur water like that 
from the springs is flowing from the Pipkin well at a rate of at least 1 barrel per minute. 
As flows were encountered at three horizons below OTO feet, the depth from whidi this water 
comes was not ascertained. 

The exposed sandstones of this vicinity show some considerable dips, but the details of 
structure have not been worked out, 

Loy of PtpJrin weU (^American Mineral Company), Sviherland Springs, Tex. i 

[K«pt by F. E. Famwwiti.l 
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Log qfPijJcin vxU {American Minend Company), Su&aiand Spring/, Tea;.— Continued, 
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JENNINGS FIELD. 



The Jennings field, which produces most of the petroleum of Iiouiaiana, is situated in 
Acadia Pariah, about 6 miles northeast ot the city of Jennings and an equal distance from 
Mermentau statioD, on the Southern Pacific Railroad. The Geld lies about midway between 
Bayou Nezplque and Bayou des Cannes, these two streams being about 4 miles apart and 
uniting with each other, and with Bayou Plaquemine, some 3 miles south uf the oil field, 
to form Mermentau River. Jennings is 90 miles east of Be«uinotit, Tex., and 188 miles 
west ot New Orleans, The field lies nearly 50 miles inland from the Gulf coast, and is on 
the outcrop of the Fort Hudson (Pleistocene) formation, as mapped by the I 
Survey. 
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This part of the Coastal Plain is not so perfect a flat as that which sum 
of Beaumont, Tex. The two bayous have incised the surface of the plain 
perhaps 20 feet. The beginnings of dissection by their tributaries impart to the neighbor- 
ing strips of laud a gently roUing surface. In addition to this relief due to stream action 
the Jennings field has a further elevation, probably not greater than S or 6 feet, which 
appears superficially to be of the same nature as that of Spindletop and other oil mounds 
of Teias. This elevation is not oval in plan or symmetrical in form, hut irregular and of 
borders by the beginnings of stream ero^n 
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indefinite boundaries. The d 

makes it dilGcult to decide how much of il 



» PRODUCTION. 



Attempts to find oil in this fold were induced by the escape of gas from the soil. The 
first drilling -was by the Jennii^ Oil Company, but the well was ruinod by an. accident 
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nftereix months of labor. In August, 1901, the Southern Oil Company drilled a well 1,S22 
feet deep. By ita violent guahiog of oil and aand this well showed bejond doubt that the 
fortnation encountered was an oil-bearing sand of importance. The well produced 200,000 
barrels before the guahing ceased. There is no record of any sale of oil from the R^ld in 
1901, but in the following jear Louisiana produced 548,677 barrels, almost all of which 
came from the Jennings field. Id 1003 the output was approximately doubled. The pro- 
duction during the first half of 1904 continued at a rate not very different from that of the 
previous year, ranging between 2,000 and 2,500 barrels a day. On August 4, 1904, the 
Producers Company finished a well od the Latreille tract, on the east side of the field, which 
became the lirst great Jennings gusher. Following this success otber large wells were put 
down in rapid succession. All but the Brst of the great gushers are in the Amaudet tract, 
on the east side of the field." The yield of these wells rapidly increased the output of the 
field to over S0,000 barrels a day, and for several months the rate of production did not 
fall below that figure. Over 6,000,000 barrels were produced in the last five months ot 
1904. More than 95 per cent of this oil came to the surface by natural flow from the wells 
finished after August 1 on the east side of the field, file small balance was pumped from 
the older wells, 

individVjal wells. 

Some of the newer wells will be noteworthy in the annals o[ the oil industry for their 
large yields in short times. The Bass & Beckensteio No. 1 yielded 1,500,000 barrels in the 
one hundred and forty-five days from September 8 to January 31, this probably making a 
short-time record for the United States, though the statistics of other fields are not at hand 
to support this statement. The Wilkins No. 2 yielded 995,800 barrels in the eighty-two 
days from November 20 to Februaty 10. It will be observed that these notable outputs 
do Dot involve daily yields from single wells much greater than 12,000 barrels, and that no 
well yielded, in any single day, much more than 15,000 barrels, A comparison of these 
figures with those of Spindletop, where initial dally capacities as great as 95,000 barrels were 
ascribed to certain wells, does much to emphasize the oft-repeated statement that the 
unprecedented gushing of the Spindletop wells was of very brief du'ation. 



To accommodate the great production of the Jennings field the tankage, steel and 
earthen, was rapidly increased to more than 7,500,000 barrels. Four pipe lines iMnnect the 
field with the Southern Pacific Railroad at various points, and a line has been built to 
Atchafalaya River, a distance of 59} miles to the east, passing through the Anse la Butte 
fields, 45 miles east of Jennings. 



Up to August, 1904, most of the Jennings oil was used for fuel by various industries 
within 100 miles of the field. During the summer season much of it went to the pumps 
employed to flood the rice lands. Some had from the outset been bought by the Southern 
Pacific Railroad for fuel, and after the coming in of the great gushers most of the product 
was used in this way, A small refinery was built at Jennings, which is able to obtain from 
the crude oil about 7 per cent of illuminating oil, 25 per cent cylinder oil, and 4 per cent good 
asphalt, suitable tor roofing and roofing paint. The remaining 64 per cent furnishes lighter 
lubricating and neutral oils. 

GEOLOGIC FORMATIONS. 



The character of the formations is well illustrated by the following logs. That of the 
C3iicago-Jenning8 well No. 1 illustrates the character of the formations outside the field as 
compared with those within the productive area, 

" No data have been obtained since May, 1903. 
Bull.282-0« 7 ■ L^.,rz9rj:,vG00yIC 
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Log$ efvxBs in and near Jmninga Juld: 
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CKOWLEY OIL AND MINERAL COMPANY'S WELL NO. S. 
ILogkept byMr. Lak«Grow.] 
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Logt of vdU in and near Jenningt field — CoDtbu«d. 
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OIL MELDB OF TEX AS -LOU 181 AN A COABTAL PLAIN. 



As compared with the Texas fields, the most r^markahle feature ol the geolt^ of the 
Jeimiitga field is the veiy large proportion of coarse sediments. Clay or gumbo, which is 
by far the most abimdaDt material drilled through in the Texas fields, here occupies a sub- 
ordinate position. In the Crowley well No. 3 there are atiout 421 feet of clay in a total 
depth of 1 ,8' feet. TTie correBpondingfigureB in the Crowley No. 5 are 529 and 1,820; in ■ 
the Crowley No. 12, 409 and 1,706. In the Superior No. 1 there were 620 feet of clay in a 
total depth of 1,510 feet. The Jennings Oil Company's well No. 7 hud 643 feet of clay in a 
total depth of 1370 feet. The data from many other wells are l«ss definite, but there is 
general agreement that the material is, on the whole, of a coarse texture. Tho average pro- 
portion of clay Bhown by the logs received is probably less than one-third. On the other 
hand, a few very reliable logs from points in Acadia Parish, outside the Jeifninga field, 
show the proportion of clay to be a little more than one-half, llie well at Church Point, 26 
miles northeast of Jenmngs, had 1 ,022 feet of claj out of 2,006. The record of the Cbicago- 
JenningsNo. 1, which is 2 miles QOrthwest of the field , showed , in a total depth of 2230 feet, 
clay beds aggregating 1,185 feet. 

BAND AND QBAVEL. 

He place of importance commonly occupied by clays in the other fields is here held by 
sand and gravel. The latt«r is found in a remarkably large proportion. In the reports 
the gravel is frequently not separftted from the sand. Within the first 1 flOO feet the men- 
tion of a single body of "sand and gravel" or "quicksand and gravel" or "water sand and 
gravel" from 600 to 800 feet thick is the rule rather than the exception. Even disregard- 
ing the proportion of this amount which should be set down as gravel, the aggregate thick- 
ness of beds described as gravel alone ia freciuently several hundred feet. Hie logs obtained 
from the wells outside of the productive ileld show no such thick bodies of sand and gravel. 



A further contrast between the formation of this field and of the Texas fields appears in 
the comparative absence of the thin, hard beds of limestone. A number of wells report no 
such beds whatever. Over considerable areas they are limited to a few incbi^s in chickneas> 
and even then rarely encountered In certaui well logs thei« is mention of "soft lime- 
stone." Where this description appears the (hi(kneas of the bed is usually considerably 
greater than that of the eharactenslically thin hard sheets. This tends further to confirm 
the supposition that the prompt and early consohdation of the marly sediments, as com- 
pared with that of clajs and 'tands is closely related to their prevailing thiimess. He 
wells outside of the productive field shon tht famihar prevalence of these limestone beds, 
which is characteristic of the fields farther west. Hiirt^en of such thin, hard plates are 
mentioned in the log of the Chic^o-Jennings No. 1. In addition to these the same l<^ 
records a 40-foot stratum of "soft limestone." The well section at Church FoinC includes 
three thin beds of hard limestone and three thicker ones which have not yet become thor- 
oughly consolidated. 

Closely related to the beds of limestone are the deposits of shells, which, in the Jennings 
field, are notably abundant. Hey may constitute the entire body of a bed, but are moie 
frequently reported in connection with another material, generally clay or gumbo, but in a 
conuderable minority of cases with sand or gravel. 



an pyrite is relatively frequent. While found at any depth, it is stud 
by well-informed drillers to be far mote abundant below a depth of 1,600 or 1,700 feet, or 
just above the oil. It does not occur in solid masses by itself, but impregnates sediments, 
sometimes to the extent of thoroughly indurating the beds. It is least often found impreg- 
nating sands and gravels. It is more frequently mentioned in connection witii shells and 
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clay. Where limeetuDe layers exist, pyrit« is still more often named as a constituent of 
"mck," this word being commonly undeistood to signify the thin plates of limestone. 
Qenerallj the rock so impregnated is found to be inclosed between beds of clay. 

OCCURRENCE OF THE OIL. 



The oil at Jennings, as at Saratoga, iafoiind in a sandy zone rather than in a single 
stratum of sand. The style of formation is that which is customarily spoker of aiuong 
oil men aa "broken sands." This zone may have a thickness of 100 or, in exceptional 
cases, 200 feet, but is usually much thimier. It lies for the most part between the depths 
of 1,700 and 1,900 (eet. Above this main oil-producing zone are the princiftel beds of 
clay or gumbo, most of sueh beds being found in the lower half or oven the lowest third 
of the well sections. This clay has the position and function of a cap rock. The great 
depth of the oil in the Jennings field, as compared with that in the other fields, is due to 
the highly sandy or even gravelly character of the upper sediments. They contain no 
impervious bed of wide extent. Oil which might otherwise have accumulated in these 
beds has therefore been allowed to escape to the surface. In some parts of the field a 
showing of oil was common at a depth of about 1,000 feet. No pay oil was obtained from 

Immediately above the sandy zone which forms the main reservoir for the oil there 
are generally beds composed largely of shells, and frequently impregnated with pyrite. 
Such beds, not being entirely impervious, are found to some extent saturated with the 
oil, and in some cases small producing wells might have been finished in these beds witho.ut 
entering the more porous sands below. This occurrence has given rise to a rather general 
supposition in this field that the shells and pyrite are in some way connected with the oil. 
The coimection, however, is purely incidental. The overlying bed of shells may be absent 
at places, while at others it may be separated from the oil sands by a layer of gumbo, the 
shell bed in the latter case being void of oil. 

The depth of the main zone is usually between 1,700 and 1,900 feet. This depth varies 
in different parts of the field, but all attempts to correlate depths in such a way as to show 
dips or folds are of no avail. The explanation applied to similar diversities of depth in 
the Saratoga field (see p. 58) applies with equal fitness to Jennings. The Ic^ of wells 
of the Crawley Oil and Mineral Company in the northeastern part of the field (see map, 
PI. Vn, and list of wells, p. 101) make repeated mention of the oil at 1,760 feet. It may 
be that these occurrences indicate a more or less continuous bed of sand at a nearly unifonn 
depth; hut between the wells which found oil at this depth are other welb which found 
nothing hut clay at 1,760 feet, though finding oil considerably higher or lower. Therefore, 
even if the 1,760-foot level represents one and the same stratigraphic horizon, it must 
be considered that the bed is not everywhere of sand. Wells on the same tract from 600 
to 700 feet farther north find oil 100 or 200 feet higher. Should this, however, be regarded 
as indicating a southward dip of the sands, the same dip should be estpected to appear 
with some consistency in neighboring tracts. Such consistency is entirely wanting. 

Southwest from the Crowley tract toward the center of the field, the 1,760-foot level 
continues to yield oil in an occasional well, while intervening wells find their supplies of 
oil at various depths ranging from 1,600 to 1,800 feet. In the extreme western part of 
the field Is a group of wells which may, in general, be said to have found an oil liody between 
1,800 and 1,900 feet deep, but no consistent dip can be detected within this group. Going 
south from the center of the field, one finds a vague suggestion of a southward inclination 
of the oil-bearing zone. That such an inclination would be difficult to determine, even 
if present, is evident from the fact that the log of the Jennings Oil Company's well No. 7 
mentions oil at six distinct horizons between 1,656 and 1,864 feet. Still farther south 
the Charleston well found some oil at 1,735 feet, which is about the average depth in the 
central part of the field. Some of the more recently drilled wells in the eaalem^part <rf 
the field, in the Amaudet tract, have found the oil at depths of about 1,900 feet. 



100 OIL FIELDS .OF TKXAB-LOTTI9IANA COASTAL PLAIN. 

The Bignificauce of this ut(«r irregularity in the depths of the various wells lies in the 
indication that (1) the oil horizon is not a single continuous pocoua stratum, but a zone 
having indefinite boundaries and coataining manj isolated oil-bearing sonda; (2) there 
ore no <fet«nninabie dips, if indeed there are any dips at all, and (3) the val7ing depths 
of a group of wells can not be so correlated as to be used as a basis for inferring the probable 
depths of the oil-bearing sand at anj other place. 

SHALJXJW Wells. 

Soroe 15 or 20 shallow nella on the southern border of the held found a smalt bod; of 
heavy oil at a depth of about 110 feet. Such welb yielded from one-half barrel to 5 barrels 
or even more per day. The oil wa= for a time used for fuel in the drilling of the deeper 
wells, but later almost the entire product has been used as a lubricant. It will be seen 
that this occurrence in the Jennings field is very similar to that of the heavy surface oils 
St Saratoga, Sour Lake, and Nacogdoches. 

SALT W^ATER. 

It baa- been shown by repeated oceurrencex in the Jennings field that there is an abuo- 
dsDt supply of salt water beneath the oil; that this body of salt water may be tapped bj 
wells drilled too deep; and that eventually, with the gradual exhaustion of the oil, wells 
are invaded by salt water. Certain wells which were driUed too deep, early in 1904, encoun- 
tered the salt water and may have been partly to blame for allowing this water access 
to other wells. As late as September, 1904, the large wells in the Amaudet tract were 
free from salt water, but later ita appearance became general, llie Bass & Beckenstein 
well No. 3 came in as a salt-water well in November, after the water had invaded this 
part of the field. In such instances it is not improbable that hod the well been drilled 
earlier it would have yielded oil. 

In its advance from well to well through the irregularly distributed sands of this field 
the salt water has shown the same freakishness which was remarked at Sour Lake and 
other Texas fields. Certain wells, for example the Superior No. 2, have for a long time 
continued free from salt water after its appearance in large amount in surrounding wells. 
On the other hand, while the sandy zone which contains the oil can not be regarded as a 
folded bed, nevertheless, wherever the sanda of this zone are sufficiently abundant and 
close tj^ther to afford communication over a considerable area 
in controlling the movements of fluids is the same as that of a 
(Compare fig. 12, p. 110.) It may therefore be expected that the behayior of salt water 
and oil will be controlled lai^ly by their relative specific gravities, as is the case in those 
fields where the oil is contained in a single continuous bed of porous sand. This is found 
to be the case, the salt water making a gradual advance from the deeper wells to the shal- 
lower in accordance with the well-known laws of its behavior in the Appalachian fields. 
The spots in which salt water first appeared, and from which it spread to other wells, 
were near the north and south sides of the field respectively. The group of wells on tiie 
extreme west side reached salt water very early. 

In addition to the lai^ amount of salt water which presses upward beneath the oil, 
considerable amounts are found in higher beds. These are, in all cases, separated from 
the lower oil by impervious clays, and their movements are quite independent of that 
of the fluids below. In the northern part of the field it was quite common to find a con- 
siderable quantity of salt water at depths of from 1,400 to 1,600 feet. In ca»e or more of 
the great gushere on the east side a strong flow of salt water was also encountered above 
the oil, and issued between the outer and inner casings, while the well itself produced 
oil only. 

In at least one case (the Guarantee well) a flow of hot salt water was derived from beneath 
the oil sand. The exact temperature of this water was not taken, but a reliable man reports 
it as having been so hot that one could barely hold his hand in the watar. It is stated 
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by sever&l trustworthy drillers that &II the water above the oil has the normal ground 
temperature and thai, high temperatures, wherever eucounlered, come in suddenly below 
the horizon of the oil. (Compare Batson, p. 56.) 



It is usually said that Ihe Jennings field does not yield much "dry gas." The signifi- 
cance of this eKpression is that most of the gas is contained in the beds with the oil instead 
of in higher strata or pockets, aa at Saratoga. Jennings has not been without ita blow-outs, 
a few of them destructive, but these havo come from about the same depth us the oil. 
An examination of the recorded logs will readily show that the formations above the oil 
lack the entenstve clay beds which are necessary as covers in order to retain large accu- 
mulations of gas. The gas from the great gushers is of the same poisonous character as 
that at Spindletop. 

LIMITS OF THE FIELD. 

The outlines of the Jennings pool are fairly well indicated by the limits of the present 
development. The area is about 100 acres. A sufficient number of dry wells have been 
flrilled around l^e edges to show that any great expansion of the field is very doubtful. 
Considerable drilling has also been done at a distance of 1 or 2 miles from the field. Such 
wells have generally been drilled somewhat deeper tbao the producing wells within the 
field, but thus tar they offer no encouragement to further elforfa. Ninety-two wells were 
drilled in this field before the middle of September, 1904. A large majority of these were 
producers. In the next three months great activity was displayed. 

The following is a listvf wells completed before October, 1904; 
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GFNERA.L DESCBIFTION. 



This field is about 3 milea northwest of the village of Welsh, which is 10 miles west of 
Jennings. In on oblong tract some 1,500 feet northeast and southwest and perhaps half 
as wide, fifteen wells have been drilled aince the summer of 1902, about half of which have pro- 
duced oil in marketable quantities. None of these wells has been a large producer for any 
great length of time. The daily production from six or seven wells in August, 1904, was 
between 300 and 400 barrels. 

The site of the Welsh field is a gentle elevation on the otherwise flat Coastal Plain. Tbe 
elevation is distinctly visible from a distance, and amounts to between 5 and 10 feet, but 
the boundaries of the mound are not easily defined within narrow limits. The elevated 
area is approximately the same as that of the developed oil field. It is oblong in shape, 
having its greatest length in a northeast-southwest direction. Around the edges of the 
developed field a sufiicient number of dry wells have been drilled to make fairly safe the 
prediction that the productive are* will not be greatly extended. At a distance of one- 
fourth of a mile to the southwest the Texas Company drilled to a depth of 1,200 feet with- 
out linding oil. The Decatur well, which is about the same distance south of the field, is 
2,012 feet deep, and, though showings of oil were noted at depths of 1,400 and 1,600 feet, 
the well may be called dry. A short distance northwest of the field the Colorado-Texas 
Company drilled 2,350 feet, finding only a faint shewing of oil at about 1,000 feet. The 
Brown-Lively well, on the northwest side, is about 1,100 feet deep, and the Boss well, on*- 
fourth of a mile northeast of the field, is about 2,000 feet deep. Both of these are djy, 
though the latter is said to have found showings of oil at 1,400 and 1,600 feet. Six mifea 
north of the Welsh field the Decatur Company drilled two wells to depths of about 1,200 
feet and found no oil. 'Hie Spindletop well, which is near the Decatur wells, and is 1,700 
feet deep, found only a showing of gas at about 1,000 feet. At Roanoke, 5 milee east of 
the town of Welsh, are two dry wells sdd to be 1,100 or 1,200 feet deep. Some 6 or 7 miles 
Boutbeaat of Welsh, the Big Mound Oil and Gaa Company drilled a dry hole 1,551 feet deep. 
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WELL SECTIONS. 

The vh&rar.ter aiid vertical distributioD of the sedimeola, both within the produc 
field and bejond its llmitB, are well sbowD in the followiDg sections: 

Loga of wells in and near Welsh JUld. 

WELSH OIL AND LAND DEVELOPMENT COMPANY'S WELL NO. 3. 

|R«*[ved from Mayor L. E. RobinBon, Welsh.) 
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The following is a list of wells in and near the Held: 
Wells at Welsh, La. 
[The numbers at (he left correspond to those on the map Iflg. fll-l 
a Field. 12. Welsh Oil and Land Develapment Company 

13. Welsh Oil and Land Development Company 
■n Oil Company No. 1. 



I. Hilltop No. 2. 
I. HlUtop No. 3. 
>. Hilltop No. 4. 

Southern Pacific No. 1. 

Southern Psciiic No. 2. 

Soutbero Pacific No. 3. 
). Metropolitan, 

ih Oil and Land Developmi 



i. McFadden 
i. Texas Company. 
t. Decatur Oil and Mineral Company. 
i. Colorado-Texas, 
19. Brown-Lively. 
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All of the oil ia the Weldi field ia found at deptba differing little from 1,000 feet, thoit^ 
faint sbowings at about 300 feet and again at 700 feet were noted in sevcnl instances. 
The oil is contained in uncompacted sanda overlain by a single thick bed of gumbo, or, 
in other eaaea, by a succession of beds in which gumbo is prominent. For a depth approxi- 
mating 100 feet from the surface of the ground the material is commonly reported as 
clay, but with thia eiception there ia no important clay horizon above that which over- 
lies the oil. Hie accumulation of oil at a higher level ia therefore impoaaible. At a depth 
of several hundred feet ia a body of sand and gravel, often more than 100 feet thick, from 
>vbich water is pumped in abundance for the irrigation of rice. No rock ia reported except 
such as is manifestly a partially cemented sand. A thin plate of this nature overlies the 
oil in a few of the wells, and probably extends over a conjsiderable part of the Held, It 
is frequently ^Mkeo of as the "cap rock," but it is probable that the function of balding 
down the oil and gaa is performed mainly by the overlying clays. 

GAS. 

Gaa is fouitd in considerable quantities. Ita escape at the aurfece was the principal 
indication which led to drilling, though the existence of the mound itself muat have been 
regarded as agnificant. The greatest quantities of gas are found at the horizon of the 
oil. Ihe No. 3 weU of the Welsh Oil and Laud Development Company was ruined by 
a severe blow-out which came from a depth of 1,100 feet. (See PI. VIII.') The same 
company's well No. 4 gushed for nearly one month before it was put to pumping, after 
which it yielded about 60 barrels daily tor a period of at least eighteen months, or until 
the autumn of 1904. A blow-out in the Metropolitan lusted for about ten hours. On 
being closed down and cleaned out a year later, a similar blow-out occurred, lasting for 
about the same period. The McFadden well, after being pumped for one month, began 
to flow by its own pressure and continued to do thia for at least six weeks. A similar 
occurrence took place in Iho Southern Pacific No. 1, which flowed from 50 to 75 barrels 
per day under its own pressure after having been pumped for a number of montha. 

SALT TVATEK. 

The amount of salt water pumped with the oil at Welsh is considerably greater than 
that of the oil itself. Some trouble has been experienced in the separation of the Welsh 
oil from the water which accompanies it. The process requires an inconveniently long 
time and high temperatures. After the separation the oil may be used for fuel, though 
n it differs sufficiently from the other Coastal Plain oils to cause a ali^t 
n using it in the same bumeis. 

ANSE LA BUTTE FIELD. 

DESCRIPTION. 

For several years ft limited amount of oil has been obtained from the Anae la Butte 
district. Tliis place is about 8 miles north of Lafayette, La., between Bayou Vermilion 
and Bayou Te^be. The surface here haa periiaps 10 or 15 feet of relief, due to stream 
erosion. In addition to that which is evidently of erosional origin, there is a somewhat 
aymmetrical mound rising a few feet above the general level of the country. (See contour 
mi^i, fig. 10,) It can not be definitely stated that the elevation at this place ia due to 
the causes which made the salt islands rather than to erosion, but the presence of salt 
as shown by the well sections lends a strong probability to that supposition. Moreover, 
the form of the elevation has sufficient regularity to suggest an origin dmilar to that of 
the salt blands and the oil mounds of the Coastal Plain. Besides the more or leas sym- 
metrical mound, there are other Umited elevations whose appearance is" intermediate 
between that of the mound and Ihat of purely erosional features. The center of the 
district in question ia occupied by a swamp about 1,500 feet long and 1,000 feet wide. 

Within an area about 1 mile east and west by a mile and a half north and south 15 
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welb were drilled before the close of the sununar of 1904. Most of these fotiDil>Aowings 
of oil, ftnd at least four have produced small amounte of oil for the raariiet. None had 
an initial capacity much in excess of 100 hairels per daj. In February, ISSfi^ but two 
wella, the Heywood Nos, 1 and 2, continued to produce, showing little dinmnition of 
eapacit; after two jeara' production. They were pumped with air, ajid yielded enough 
oil to supply the fuel used in drilling another well and to satisfy a small local demand. 
Several more produceis were dril'ed during 1905, one of which, the Lake No. 2, is 1,808 
feet deep. T^e capacities oC the newer wella are similar to those of the older. 

SURFACE INDICATIONS. 

In and around the swamp gas is seen to eacape, aometirnee in large quantities. Within 
the swamp itself this gas has given rise to a number of small mud volcanoes. On die 
northern edge is a so-called gas spring; it should rather be spoken of us a considerable 
area of soft ground from which much gas escapes. Through 2-incli pipes driven into this 
ground by hand gas may escape at such a rate as to support a flame several feet in hei^t. 
On the east side of the marsh an asphaltic substance is found, at places, about 8 inches 
beneath the surface of Uie ground. This substance so strongly impregnates the subsoil 
as to give to it something of the consistency of rubber, making it difficult to cut with a 
spade. In addition to these phenomena, which have for a long time suggested the pos- 
sible presence of oil, there are springs of sulphureted water, especially on the southeast 
side of the field. Tbe presence of water thus tnineralized has been regarded with some 
interest on account of its association (fortuitous or otherwise) with some of the la^^r oil 
fields, notably Sour Lake. 

WELL SECTIONS. 

llie following logs are selected as representative well records of (his field. They ^ow 
the types of sedimeots and the occurrence of the salt bodies. 

Logs uf-mRs in Ante, la BiilUjield. 
HEYWOOD NO. 1. 
(B. n. Harpor. driller.) 
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HEYWOOD NO. 2. 

|W. Scott neywood. driller.] 






z 


5 




I 


670 


„ 




loa 

S5 


Small gravel wltb gai and oil 
capable of producing 10 




3 


Clay and coarse oil sand 
capable ot producing 8 






^ 






per y 






Tl 


He log of this well was receiv 


ed Horn 
the4S5- 


the drUl 


r, M 

and 


r. Heywood. and is guaratitw 
Sas-loot aand, respectively. 


;« 


p^dSJ: 



Digitized ByGOOgle 



AN8E LA BUTTE FIELD. 

Logs of wdt in Ante la BuUe jidd — Continued. 
MOBESI NO. 1. 
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ANSE LA BUTTE OIL COMPANY'S WELL NO. 2. 
[Pabllihed b; Dr. C. F. 7. Caraoristl in a report to the company.} 
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DBiLLiu'a NOTE.— Oas pressure at 1jaso of well 700 pounds to the square Inch. 

SEDIMENTS. 

Anse la Butte ia situated on the outcrop of the Port Hudaoo /onnatioD, oa mapped by 
the Louisiana Geological Survey. The beda passed in drilling are generally UQCompacted 
sands, gravels, aud clays. The proportion of sand and gravel ia large as compared with 
that found in the Coastal Plain oil (ielda of Texas. Thick beda of clay are not common 
above a depth of 700 or SOO feet. Lower than that, some massive clay formations are 
found, especially in the outljdng wells at some distance from the center of the field. The 
reports of thin beda or plates of hard rock, bo common in the Texas fielda, are almost 
wholly wanting at Anse la Butte, A few notations of such occurrences are taken from 
the records of wells northwest of the awamp. There is frequent mention of "rock," but 
the thicknesses of beda so named are generally far greater than those noted in the Texas 
fields. The rock ia also frequently soft and ia sometimea apecifically said to be a saadatone 
or soft sandstone. From all the well records obtainable, as well as from a few specimens 
seen , it may be fairly inferred that the type of rock which has received frequent mention 
in the records of the Anse la Butte wells is a sand more or less cemented by carbonate of 
lime. Ilie harder parts are doubtless often c< 
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I'ere obtained from nearly all of the wells named in the following liat: 
Wdlt ai Aiue la Strife, La., September, 190^. 
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tered at a depth of 308 feet. From an eiunination of the materials, it appears that these 
au-called "softer places" ore uncemented sands included hetween well-cemented beds of 
similar material. Hie "rock" from which oil ia derived id the Moresi No. 4 is probably 
of the same character, although in this instance the oil was obtained at or near the top of 
the rock. In all the other cases it seems clear that the oil comes from porous beds of sand, 
gravel, or sandy clay. ITie one occurrence which is peculiar to this small field, and of 
exceptional interest, is the finding of a so-caUed "aromatic oil" at a depth of 1,000 to 1,060 
feet in the Heywood No. 1, this being beoeath the 272 feet of rock salt which was passed 
in the upper half of the well section. 

GEOLOGIC STKUCrrURE. 

Various attempts have been made to correlate the data of the diHerent wells in such a 
way as to show dips of certain beds which have been assumed to be continuous from well - 
to well. From the available data of nearly all the wells drilled previous to September, 
1904, it Ls quite safe to say that no correlation is possible; that the formations, so far as they 
are continuous from well to well, can not be recognized or identilied ; and, therefore, that it 
is not possible from the present data to infer dips or folds in tiie structure. A 6-inch core 
of rock taken from one of the wells on the east side of the swamp shows markings which 
are inclined at a h^h angle, presumably toward the southeast. These lines have been 
supposed by some to represent bedding and therefore to indicate a pronounced uplift 
near the center of the field. From an examination of the core referred to, this Inference 
is believed to be not wholly established. The markings resemble joints or fractures which 
have been recemented quite «a much as bedding planes. There is no inherent improba- 
bility in the assumption of deformation which would tilt the bedding planes to the south- 
east; that is, away from the salt body. Such deformations have been noted elsewhere in 
similar relations, but only to a very slight degree in the gently domed structures of the 
oil-bearing mounds. It is not yet demonstrated that there is an uplift at Anse la Butte 
of greater intensity than those noted in the larger and bettei^known oil fields of the Coastal 
Plain. (Compare pp. 35, 44, 54.) 

SALT. 

Salt was reached or passed throu^ in three or four wells, but its depth and thick- 
nesses are so divelse at difTerent places that it is impossible at present to a.ssign even 
an approximately exact form to the body or bodies of salt. The original Anse la Butte 
(Simpson) well passed through 189 feet of salt between the depths of 381 and 570 feet. 
Beneath this salt were 8 feet of "rock" and gravel; the drill then entered salt again, 
which it passed through at a depth of 700 feet, thus showing an entire thickness of 401 
feet. Though showings of oil and gas were noticed, this well never produced. The record 
of the Heywood No. l,on the northern margin of the swamp, shows 272 feet of salt between 
the depths of 268 and 540 feet. This well entered salt again at a depth of 1,350 feet and 
drilled 200 feet farther without passing through the salt body. Between 1,000 and 1,060 
feet the well produced oil at the rate of about 20 barrels per day. The Heywood No. 4, 
west of the swamp, entered salt at a depth of 220 feet and stopped in the same formation 
at a depth of 1,803 feet. Reports differ as to the finding of salt in certain other wells and, 
to some extent, in the thickness of the salt formations already named. 

If these salt bodies are connected in one continuous mass, it may be inferred that the 
Heywood No. 4 pierced the central body, and that the salt passed through in the Sunpson 
well and the Heywood No. 1 repreecnts offshoots from this body. It may well be supposed 
that such offshoots would be controlled to some extent, in form and position, by bedding 
planes. The diversity of depths and thicknesses of salt bodies, however, throws grave 
doubt on the theory that there arc sedimentary beds of salt, and suggests that the bodies 
here encountered are of secondary origin and that they follow lines determined by the 
movements of ground wafer, which, in turn, were influenced by the character and distri- 
bution of the sediments Inasmuch as the oil is chiefly on the east side of the swamp and 
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the salt on the west aide, it would Beem probab^ that, so far as there is s central oil body, 
it brauchea out t^ the sides in porous sands in forms similar to those of the body of salt, 
and that the Heywood well No. I is located at a place where the branches of the salt body 
and the branches of the oil body are, in a manner, llovetailed. There is a similar occurence 
at Belle Isle, where a well was drilled near the edge of the salt body. After passing through 
five beds of salt, aggregating about 250 feet and alternating with sediments, a sand was 
reached at 1,475 feet which contained a vety small quantity of light straw-colored oil. 

Salt water is found in all parts of the Anse la Butte field. As in the other fields, it may 
be found either above or below the oil, but in the former case the two are always separated 
by an impervious bed. Gas is found in moderate quantities, generally above the oil. 

MINOR LOUISIANA DISTRICTS. 



About 4 or 5 miles southwest of the village of Vinton, La., is a mound covering about 800 
acres. It rises 35 feet above the surrounding country and 50 feet above the level of the 
sea. It is approximately circular in form, but contains an irregular depression or trough 
which partly isolates a portion of the mound on the east side. This is the portion which 
has been of interest in the matter of oil. Gas bubbles have long been observed rising to 
the surface in the swampy depression or in other places when covered by the wat«r of 
recent rains. Seep^cs of oil have likewise been observed, forming filma on standing 
water. It is also said that the water of shallow wells has su^ested petroleum by its taste. 
Certain springs of water, about a mile east of the mound, have been noticed to possess a 
sour taste similar to that of the waters at Sour Lake. 

There are at present four shallow wells which derive a heavy oil from a depth of about 
26 feet. These wells are pumped by hand and yield on an average about 15 gallons of oil 
per day. The oil is used for lubricating purposes by the large lumber concerns at or near 
Vinton, More of these wells will doubtless be drilled. It is estimated by the proprietor 
that one man could attend to 13 or 15 shallow wells, pumping by hand about 15 gallons 
daily from each well. 

Since 1902 there have been at least six attempts to drill deep wells. Three of these have 
been successful in getting down to the desired depths. In the others is was found that the 
rotary drill was unable to penetrate a thick stratum of gravel which w^ found about 400 
feet deep. The stones of this gravel are at some places so large that the return current of 
water is unable to bring them to the surface. The three wells which succeeded in paasii^ 
this stratum of gravel attained depths of 1,100 to 1,200 feet. Oil was not found insufficient 
quantities to pump, but the sections of these wells made known some interesting facts 
regarding Che formations. 

There were in all cases at least 20 feet of surface clay. Some wells report no clay or 
gumbo whatever below this. Others found clay in subordinate quantities to a depth of 
nearly 400 feet. Beyond this depth is the bed of course gravel mentioned above, whidi is 
in some coses 100 feet thick. This gravel is water bearing, but whether the powerful arte- 
sian flow which now issues from tlie Vinton Oil and Sulphur Company's well No. 2 comes 
from this gravel or from a lower bed is not definitely determined. In any case the source of 
the flow seems to be above a depth of 600 feet. The occurrence of artesian water under 
great pressure at this depth doubtless indicates the presence of a rather widespread bed 
of clay immediately above the horizon of the water. The well sections (none of which 
vers accurately recorded) indicate that the principal material from this depth to 950 feet 
is sand or poorly cemented sandstone. Below 950 fcft a formation was encountered which is 
reported as gypsum, though in the absence of satisfactory samples it must remain a ques- 
tion whether the next 150 feet is really gypsum or partially consolidated marl. It is said 
to have contained occasional showings of oil. 

There is frequent mention of sulphur, and specimens of pure sulphur nearly one-half 
inch in diameter were seen. Its mode of occurrence is in doubt. It is quite probable that, 



HACKBERBY ISLAND. Ill 

despite the recor<ls oF "pure solid sulphur," some of it occurs iu a disseminated form in 
beds of sand. The existence, however, of small piecps of solid crystalline sulphur suggests 
the inference that certain beds of limestone were passed which contain sulphur in small 
caverns, and that the occurrence is therefore not very different from that at Spindletop or 
at Sulphur Mine, Loutsiaaa, which is 15 miles northeast of the Vinton mound. The fact 
that certain specimens of limestone, coming from an unknown depth, are crystalline and 
resemble the oil rock of the Texas fields, gives probability to this supposition. The depth 
of one sulphur bed is said to have been 538 feet. It is reported again at about 1,000 feet, 
associated with the so-called gypsum. 

From the samples examined it is quite certain that some gypsum was passed through. 
No cores were taken out and it is therefore impossible to determine whether (he gypsum 
constitutes a solid body or whether it exists merely in a disseminated form. 

The Vinton mound possesses a certain interest because it contains the materials which 
are characteristically associated with the oil-bearing mounds. In so far as well records 
were kept it appears also that the general order of succession of the materials here is the 
same as at Spindletop. Aside from the purely sedimentary l)eds sulphur is the firat char- 
acteristic material encountered by the drill. The gypsum appears at a greater depth, aa 
it does at Spindletop. Although rock salt is not reported at Vinton, certain samples from 
the wells are very salty. Some of the sediments are impregnated with pyrite. ConsideraLile 
gas was liberated. That which now bubbles up with the artesian water from the Vinton 
Oil and Sulphur Company's well No. 2 is in large part hydrogen sulphide. 



This so-called island is a mound surrounded by coastal marsh. It reaches a maximunn 
height ot 35 feet, being steepest on the northwest side toward Black Lake and sloping 
gently to Calcasieu Lake on the east. From the surface of this mound much gas escapes, 
and some of the spring and well waters are strongly sulphurated. These are the features 
which have been supposed to indicate the presence of oil. 

Three wells have been drilled here by the Louisiana-Texas Oil Company. Noa. 1 and 3, 
ou the east side of the island attained a depth of 1,460 feet. The records of these wells 
show uncompacted clays, sands, and gravels to 908 feet. Beyond that depth thm plates 
of hard rock were noted at fre<]uent intervals. These are variously described, sometimes 
as limestone and sometimes as sandstone with a calcareous cement. A 7-foot bed of lig- 
nite was found at 1,421 feet in well No. 1. The sands near the bottom of the well contain 
a considerable amount of pyrite. lliere was a showing of oil at 1,460 feet- 
Well No. 2 (see p. 112) on the northwest side of the isUnd, near Black Lake, shows asection 
which is similar to that of the other two wells to the depth at which those wells stopped. 
At 1,565 feet theMrill entered a stratum of limestone 45 feet thick. From detailed descrip- 
tions received ffflm the driller, Mr. H. H. Jones, whose observations are trustworthy, it 
appears that ^mples obtained from this limestone are entirely crystalline and porous, 
and that therefore it is very similar to the characteristic oil-bearing limestone of the Texas 
fields. It did not, however, produce oil in this case. Below this limestone were 10 feet 
of black sane. The water used in drilling was lost in this sand and several hundred loads 
of clay were' pumped into the well in the form of slush before the pores of the sand were, 
in a measute, stopped and the return current of water recovered. A showing of oil was 
noted near/the bottom of the well and may have come from this sand, though this is not 
certain. Salt water was likewise encountered and may have come from the same source. 
Below thli sand, between the depths of 1,620 and 1,830 feet, is a gray-white material 
described'as having Uttle grit and not affected by acid. Samples of this material were not 
seen, bi^.. it is called gypsum by two or three observers who are believed to be competent 
judgesj The position of this formation, with reference to the porous limestone, is the 
sam&'as that of the gypsum at Spindletop. To )uc^ from the analogy ot other districts, 
it.«&ay be regarded as useless to drill this well deeper, though it can not be positively stated 
' that the oil might not be found at some other spot on the island. 
Bull. 282—06 -8 
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Loaimana and Texat Oil Company'! wtU No. S, Hadchtrrg I Ami, Louinana. 
(H. H.Joncs, diiJJer.] 
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BAYOU BOUILLON. 

Where Bayou BouUlon, or Larumpe River, enters the AtchaMaja, some 30 miles north- 
east of New Iberia, La,, there is a considerable area which is characterized by the abuD' 
dance of gaa which Issues from the ground. In fact, the bayou \r said to take its name from 
the bubbtiog up of gas through its waters. Tliere are oc^-Asioual occurrences of oily or 
ftapballic matter io the soil. These phenomena, more especially the former, led to drill- 
ing in the hope of finding an oil body. Up to the present time at least six wells have been 
started, three of which attained considerable deptlis. 

Samples of the gas were analyzed by Professor Metz, of Tulane University, who finds 
^.72 per cent to be hydrocarbons. It is not stated what pr<^>ortion of the whole is marsh 
gas. Professor Metz linds no hydrogen sulphide, which is so common a constituent of 
the gas of the Texas oil fields. The gas is very similar to that which is found elsewhere 
in the delta and coastal region of Louisiana. 

llie oil, which has been found in small quantities at shallow depths, has also been ana- 
lyzed by Doctors Metz and Eustia. It is of a dark-brownish or black color, very viscid and 
having a specific gravity of 0,S5S, The fractional distillation of this oil resulted as follows: 

Fraiivinal duUUation of oil from Bayou Bouillon, Louisiana. 
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l^e few logs obtained, though taken from wells not far apart, are very different, Hiis 
divemty may be supposed to indicate that no one bed has any considerable lateral extent. 
If this be true, it may be inferred that no large oil body could be retained below the 
horizon protected by the surface clays and above the depth at which the wells stopped. 
From the meager data at hand it is not possible to state positively that the continuous 
clay beds which are necessary as cap rocks are wanting, but the amount of clay reported 
in the Maxwell & Sherwood well is very small (seep, 113). There is frequent mention of clay 
mixed with sand, but the beds distinguished as pure clay are never more than 5 feet in 
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113 



thickneas. Under auch beds t showing of oil was geDeraJly noted. A 300-foot limestom 
b reported in thia well between the depths of S30 and 1,150 teet. The Shelbourne well, 
whose log is given below, shows much more clay or gumbo. A stratum 173 teet thick 
was encountered at a depth of 390 feet, and most of the material between that depth and 
810 feet ia clay, or contains a considerable adraiiture of clay. In each of these wells a 
number of thin plates of rock were passed. In another well, not specifically named, a sandy 
bed between 1,200 and 1,280 feet yielded salt water said to be hot enough to bum the 

Logs of loeUs on Bayou BoiiUlon, Lwiisiana. 

SHELBOURNE WKLL. 

[Reoeiy«d from Mr. Robert Ui<rlin.| 
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OIL FIELDS OF TEXAS-LOUISIANA COASTAL PLAIN. 

ORIQIN AND ACCUMULATION OP OIL BODIES.a 

ORIGIN OF PETROLEUM. 



Tta* oidgtn ol petroleum la od« oI the most obscure prablemB by which g«o1oglata are controntcd. 
Nnmeroiu widflj dlflerent theories have been advanced and advocated by gcologlels and chemists 
durtng the last aitj years, but as yet there Is none which can be regarded as generally accepted and of 
uni venal applicability. In the present conneotiODaDy lull dlscuseionol these theories Is maDifeatly out 
oJ place, and only a bare outline ol the more Important ones will be given. It should be stated, however, 
that Qumeroua lacts have come to light In the development of the Coastal Plain Held which have a very 
direct bearing upon theories ot the origin ol the oil. These have In part been given In the preceding 
pages, but will be stated more enplidtly In this end the (ollowlng sections. 

Tha theories may be divided Into three main groups: (1) Those whieh attempt to explain the origin 
ol oil by inorganic agencies; (2) those which ascribe it to an organic origin; and (3> those which Involve 
both inorganic and organic agencies. 



n 1866 Berthelot au^ested that water containing carbonic acid or an earthy carbonate coming in 
itact with metallic sodium or potassium at a high tcmppralure might produce both liquid and 
Kous hydrocarbons such as are lound in varloUH oil Bciie. In IS7T IfendeljelT pubUshed hia theory. 
Ich remains the most plausible of all the Inorganic theories thus far proposed. Stated briefly, it in 
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geologic or other evidence that these reactlone actually take place in the earth 'i 
covered. The conclusion must therefore be that while the inorganic theory is 



These theories may be ^aln divided Into two groups; (a) That petroleum Is indlgeuous to the rocks 
in which It is found, and (A) that It is the product ol natural distillation. 

The first of these theories was advocated by S terry Ilunt, who asserted that all petroleum was formed 
In limestone by the decomposition of the animal remains which it originally contained. It was also 
advocated by Lesley and Whitney. 

The theory was further amplified by Orton, who extended It to the petroleum found in tbe shale and 
sandstone In the Appalachian Qeld as well as (hat found in limestone. According to Orton, t petroleum 
results Irom the primary decomposition of organic matter, and was lorroed when the roclis containing 
it were themselves formed. 

A modidcation of this theory has recently been advanced— namely, that the oil, instead of behig the 
product ol decomposition ol organic matter, is secreted by living organisms ol a low order, such as 
diatoms, and therefore exists aa such as an original constituent of the rock in which it la found. The 
presence of oil associated with diatoms in the mud at Sabine Pass Is regarded by Doctor Phillips as 
■lumlshing some degree of support to this theory. ISce p. 74.| 

The majority of geologists have held to the second theory— namely, that petroleum is derived Irom 

natural distillation at relatively low temperatures, and that it has eubeeguently migrated through tbe 
strata to the reservoirs in which it is lound. In prool it ia pointed out that these carbonaceous sbaks 
yield by artificial distillation a large quantity ol hydrocarbons, both gaseous and liquid, which are 
indistinguishable from those found in nature; but the possibility of natural distillation at a tempera- 
ture sufficiently low to leave the Inclosing rocks entirely unchanged has not been proved, nor have the 
reeidueeol carbon which would result from such distillation been found in the rocks. 

Again, there la much diversity of opinion among those who bold to the organic origin of petroleum 
as to whether its source Is In animal or vegetable remains. Pcckham believes that petroleum may be 
derived Irom both animal and vegetable matter, but that the source of the organic matter determines 
thecharacterof the oil, that with a paraffin base (e. g., rermaylvania) being derived from plant remains, 
and that with an asphalt base (e. g., California) being derived Irom animal remains. 
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ORIGIN AND ACCttMtJLATroN. 



ing the theorlei which fB.ll in the thtrd group may b« mentioned that proposed b; O. C. D. Rosa i 
. It le tliBt petroleum is produced by the action of volCBnle ot soKatartc gaBcs containing sul- 
js HCld and hydrogen sulphide upon Umeatoncj with the formation of gypAum and trtK BiilphUT. 
actions given undoubtedly talle place In the laboratory, and they may also take place in certain 
and, Hopkins t proposed a theory, which has been elaborated and 
tB, according to whith the gypsum Is the original material and the 
d features of thlB theory are that gypsum, calcium sulphate. In the 
presence of decomposing organic matter which gives d0 carbonic add, 1b reduced, vith the roraiB.tJoD ol 
limestone, calcium carbonate, free sulphur, and hydrocarbone. This reaction has not been exactly 
reproduced in the laboratory, but neither can the conditlnne which must prevail at great depths In the 
earth be exactly reproduced. 

It will be observed that the theoiles of this group are intermediate between those of the first two 
clBBses, The original materlala arc In part organic (limestone and vegetable or aoimal matter) and in 
part inorganic (volcanic gases and gypsum). 

This great diversity of views regarding the or^i of petroleum is equaled by the diversity In character 
ol the petroleum Itself and in the geologic conditions under which it Is found. In fact, it la probable 
that the dnal theory will Include most of those outlined above, and will recognize the fact that this 
BubstancB which Is bo widely distributed hi nature may be the product ol widely dlflerent procoasea 
acting upon a great diversity of materials. Thus the hydrocarbons which have been observed In cer- 
tain volcanic rocks and in gases given off Irom volouilc vents may be entirely Inorganic, resulting Irom 
the reaction between water and healed metallic carbides. The oil ot the AppalachUn Held may be 
derived from the slow distillation ol plant remams disseminated through the underlying shales, and 
that of the Trenton limestone of the l.hna field from animal remains originally conUlned In the rocka 
In which it Is now found. (Finally, the oil of the GuUCosatal Plain may be derived, In part at least, 
from the action oldecomposingorganic matter, both animal and vegetable, but chiefly the< latter, upon 
gypsum or limestone, either as sediments or bome in solution in the sea water which originally perme- 
ated the sediments.) 

ACCUMULATION OF THE OIL, 



Hydrocarbons of the petroleum type are amoi^ the most widely distributed aubstancs* In nature. 

oldest to the youngest. While these hydrocarbons are very widely distributed they are, however, 
usually In small quantities, and accumulations sufilelently large to be of commercial ImportAnce are 
(o a relatively amall portion ol the earth's surface. In 
le geologist, by au eiamlnallcn ot surlace conditions, to 

Qc can state that oil may be lound, and can point out In some cases the most favorable localities, 
an not predict the actual occurrence ol an oil pool in advance ol drilling, 
isentlal conditions for tbe accumulation of oil are (1) a sufficient supply of oil derived frooi any 
urcea above deacrlbcd, (2) a porous reservoir rock tn which it may be stored, and (^) an taper- 
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OIL FIELDS OF TEXAS-LOUISIANA COASTAL PLAIN. 

Ee, and the amount of cemenClag material, 
le-gralned sand may have aa great capacity 
La common use in most nil fields and is a 
.a oil pool la glmpl; a restricted portion ol 
both vertically and horizontally by some 
loegnotKenerBllycoDtalnanylai^flsBures 
oreavema.thBoUbelngcontoinedinthemlnutespftceB between themnstilucntgraliiB oJthe bed. In 
excepttonaleaseSpflUGbaBtheSplndletoppoolrVbeTfitbereservalrrDclE Is a limestone or dolomite, tbere 
are cavities ol appreciable elr«. probably to be measured In Inches and possibly In leet, In which the oU 
Is stored, as well aa In the minute spaces between the constituent graina n( the rook. 

CODtsin oil, while Ihoseof the lattcrare filled with water. The popular belief, therefore., that an expert 
can tell by oiamining a sample ol sand whcthir the formation "ought to contain oil," has no 
foundation.] 

yields Its oil slowly, even when under great pressure, SJid the yield contlnufs for a long Ome, atfadlly 

other hand, oilers little resistance to the passage of tbc oil toward the well, and the Sow from such a 
Toek is conwiiuently rapid and short-lived. When the oil la held in an unconaoUdated sand tbi latter 
llowB toward the exit along with the oil and quickly chokes the well unlens held back by some straining 

Since petroleum haaalowerspedflc gravity than water, it always tends to rise when the two liquids are 
associated In the rocks, and if Dot stopped by some Impcrvloue barrier would continue until it reached 
the Burface and then be dissipated. An eaaential condition of any large accumulation la therefore an 

rock below. Such hnpervious strata usually consist of Bne elay, clay shale, or muddy Ihoestooe. It 
the bed Is perfectly continuous, a lew feet in thickness of clay or clay shals la auSldent to prevent any 
leakage from tlie underlying poroua beds even under great pressure. In the Spindletop pool the cover 
isformedhy aconslderable thicknessofaltematlngday bedsandllmestones. * • * [The ao-called 
"cap rock" Is a dense crust of the porous, oll-bearlng limestone. Tbe term Is olten loosely used with 
reference to the entire body of the limestone.] 



When oil, whatever Its origin, occurs in a porous bed along with water, It tends to rise toward the 

la a perfectly horizontal stratum of impervious material, the progress ol the oil Is diecked, but It does 
not accumulate In large bodies. If, on the other hand, the impervious strBtum Is inclined, the oil con- 
tinues to move upward along its under side until It meets a downward bend in the bed which it can not 
pass. The oil ia thus trapped in Ihe fold or anticline, and If the impervious bed is continuous over the 
crest it continues to accumulate and sn oil pool la formed. The Appalachian field Is characterlied by 
low folds, which have a general northesat-southwct trend, parallel with the large folds of the Appa- 
lachian Mountains, and these folds have been of the highest importance In the aocumulatlon of oil In 
that field. In tbe Oulf Coastal Plain no structures are found which 'at all resemble the antidlnes of the 
Appabichlan field. The latter are undoubtedly due to horlionlal compression of tbc earth's omat, 
but the Coastal Plain does not appear ever to have l>een subjected to such compression, and conse- 
quently the long, regiUar parallel folds are wanting. Tbe circular or elliptical domes which have been 
descrilied as occurring at Spindletop, Damon Mound, and elsewhere are structures of a wholly dlBersnt 
class, and could scarcely have been produced by borfjontal compression. Although these domes are not 
strictly comparable with theantlclinesof the Appalachian field, they are equally efficient In fumlsliiDg 



Sedimentary rocks below the Immediate surface are generall 
saline, in some cases, particularly In tbe Appalachian field, tl 
tinns, even when autflclently porous, they are not readily trav 
is probably very rarely present in the thoroughly saturated bt 

GENERAL RELATIONS OF GAS, OIL, AND WATER. 

In most oil fields both gaa BJid salt water are found. Many welis yield all three, eitber 
at the same time or in sui]oession. A koowledge of their mutual relations is importaDt, not 
only in the proper managemeDt of a single well, but in the exploitation of a field as a whole. 
Where any two of these fluids are found in the same reservoir, the heavier ia found below 
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and the lighter above. Where all are present and tree to arrange themselves acf ording to 
their several specific gravities, the gas will be found above the oil and the salt water below. 
These conditions are shown in the accompanying sketch (Rg. 11). The well A taps the top 
of the reservoir and yields only gas; the well B, on the side oF the reservoir, penetrates only 
oil-bearing rock and the oil is forred upward by the downward pressure of the overlying gas; 
the well C penetrates the re^rvoir rock below the lower limit of the oil, and hence yields 
only water, which may or may not flow at the surface. 

These simple theoretical conditions imply that all the oil, gas, and water are contained 
in a single reservoir whose roof contains do subordinate arches or domes. Under these cir- 
cumstaiices a light fluid borne up by a heavier will be gathered into a single body at the top 
of the reservoir. In actual occurrence such simple cases are exceptional and the distribu- 
tion of the three fluids is sometimes complicated, yet the principle is very important. 
Wells frequently yield gas at first and oil later, on account of the pressing up of light 
fluids by the heavier. The appearance of salt water in a well after the exhaustion of the oil 



When oil is struck. It usually rises in the well. It may even overflow or be expelled with 
great violence. Two theories have been employed in explaining the pressures necessary 
to these phenomena, the gas-expansion theoty and the hydroetatic theory. 

The gas-expansion theory assumes, as the one essential condition, that the gas and the 
oil are confined under pressure in the same reservoir. It mattera little whether Ihe gas be 




Fm. 11.— Theoretical relationa ot gns, oil, and water In the reservoir root. 



•ibove the oil or absorbed by the oil on account of the pressure. In either case the expansive 
pressure of the gas may expel the oil when the latter is tapped by a well. 

According to the hydrostatic theo[y, the gas, oil, and water are arranged in the subter- 
ranean reservoir in the order of their specific gravities, the gas being on top and the water 
at the bottom. The water is assumed to saturate the porous stratum continuously from 
beneath the oil reservoir to the outcrop and to transmit the pressure, due to the greater 
elevation of the ouferop, to the overlying oil. A close correspondence was found by Orton 
between the closed pressure of wells in the Trenton field of Ohio and Indiana and the weight 
of a ctJumn of water equal to the difference in elevation between the well head and the 
Trenton outcrop. Even in this region, however, which is the one commonly cited in sup- 
port of this theo[7, there are certain cases of exceptionally high and tow pressures which it 
does not explain. It also fails to explain the extreme range in pressure observed in the 
Texas-Louisiana field in different parts of the same pool, and, further, it k inconsistent with 
the behavior of the wells when flowing (see p. 123). 

GEOLOGIC RELATIONS OF THE GULF COASTAL PLAIN OILS. 

In the preparation of this report the geolc^ic relations of the oil have lieen kept con- 
stantly in mind. So far as possible they have lieen described concretely for each field. 
The following more general statement should lie read in the light of the facts thus given 
ID detail. Some repetition is inevitable in summing up the facts and makit^ the generali- 
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The nccumulation of oil in the Coastal Pl&ia sediments is, in several respecte, in strong 
coDtra^ with the corresponding process in parts of the AppaUcbian field. In the latt«r 
case the reservoir rock, the cap rock, and the formation from which the substance of the 
oils is believed to be derived are all continuous, without important change of character, 
over thousandn of square miles. The relation of each to the oil is so definite that if, at 
Any place, the age and folds of the underlying rocks be ascertained, the conditions with 
respect to oil are to a considerable d^ree known. On the Coastal Plain not only are dips 
and folds difficult to determine, but the age of a bed gives no clue to its physical character 
or its relation te oils, if present. Stratigraphy is therefore relatively less important in the 
study and exploitation of oil in the Coastal Plain fields than in (ields of the Appalachian 
type. 

SOURCE OF THE HYDROCARBONS, 



Most of the sediments of the Coastal Plain contain small quantities of petroleum. The 
amount thus disseminated is extremely large, perhaps larger than that which has acciuou- 
lated into bodies of commercial importance. The distribution is so general that it would 
be impossible to name any one formation, or any series, as the probable source of the 
original hydrocarbons. The distribution of oil in very small quantities through hundreds 
or even thousands of feet of sediment, much of which is highly impervious clay, might be 
supposed to give plausibility to the assumption of its origin within the beda where it is 
now found. On the other hand, the enormous quantities found in certain small pools are 
inexplicable on any such hypothesis. 

MOVEMENTS. 

The collection of hydrocarbons into reservoirs of oil is related to the presence of water 
in at least two ways: (1) The oil is buoyed up by the ground water; (2) the oil must share 
to some extent in the movements of the water until the former conies to rest under an 
impervious arch or dome. These statements apply to oil as a liquid lighter than water, 
but the nature and condition of the hydrocarbons previous te their accumulation as oil 
are unknown. 



Being buoyed up by the ground water, the oil should rise through the sands of the Coastal 
Plain sediments until a bed of clay is reached. If porous and impervious beds were here 
regular in thickness and character, like those in the Appalachian fields, and were similarly 
folded, the oil would travel to the crests of the anticlines and accumulate in long, narrow 
pools. The beds of this region are, however, most irregular. No two well sections, even 
if closely adjoining, exactly correspond. In Ohio alone the Berea sandstone extends over 
ljj,000 square miles with scarcely any variation in thickness and composition. In the 
Coastal Plain, on the other hand, no single bed can be traced without material modification 
over 100 square miles. Clay beds graduate laterally intosands, and vice versa. Under these 
conditions the small coastward dip of the sediments is practically negligible in comparison 
with the much steeper slopes formed by the irr^ular distribution of sands and clays. A 
large number of sand beds fortuitously distributed may touch, forming a single body, 
.whose effect on the movements of ground water is that of an inclined stratum. This con- 
dition is illustrated in fig. 12, in which the bedding planes are assumed to he horizontal, 
though bodies of porous and impervious sediments are distributed in such a way that the 
movements of ground water are along steep slopes. 

Not only are such slopes as are here described generally much steeper than the dips, 
but they conduct the oil now in one direction and now in another, so that the course pur- 
sued by the rising fiuids may be inconceivably devious and the vertical component of the 
resulting movements very large. The lower surfaces of the clay bodies, taken as a whole, 
are irregular, and do not offer continuous slopes. The oil in its upward movement finds 
innumerable small pockets or traps in which it comes to rest. It may finally reach the 
surface and cause "surface indications" or it may accumulate in the sands in bodies of 
commert^ importance as at Saratoga and Jennings, 



RESERVOIRS. 



It is not impossible that the extraordlnar; pool at Spiudletop may have originated by 
tliB coming leather of oil originally dLsseminat*d, but if so, the oil must have traveled 
very long distances laterally, or the lower sediments in that vicinity must liave had a 
peculiar composition. It is probable that the quaquftveraal dip from Spindletop extends 
but a abort distance beyond the limits of the oil field (see p. 36). If so, the structural 
slopes, which guided the oil to the pool, must have been due to the irregular distribution 
of porous and impervious sediments. That such slopes, whose very existence is due to 
irregular distribution, should be continuous for miles without a break in the impervious 
cover ia remarkable. It is no less surprising that so large a proportion of the oil should 
have reached the central reservoir instead of being detained in pockets by the way (see 
Gg. 12). As pointed out below (p. 120), there are some indications of an upward movement 
of ground water in the mounds and oil fields. This would involve lateral movement of 
surrounding ground waters toward the place of rising, thus aiding in the accumulation ot 
oil. These considerations have a bearing on the question whether the Spindletop oil was 
independent in origb from the mound itself and simply found the iuound a convenient 
reservoir, or whether the making of the oil was a part of the same complex process which . 
resulted in tlie peculiar assemblage of minerals which underlie the mound. 
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Fia. 12.— Ideal section of Irregulail; lnterbedd»d sanda and clays. Oil may bo borne up from A and 
BpaatC,D,E, and F, accumulating at 1,2, 3, 4, and 5, Th« proportion of clay may be much Urgai 
than here iepieBeat«d and the motion ot the flulda may be more nearly h( 

RESERVOIllS. 



llie Coastal Plain oils are found in two classes of reservoirs, sands and porous limestone. 
In either case the impervious cover is mainly of clay. Sometimes the oil-bearing sand is 
overlain by a thin bed of dense limesttine which is locally called the "cap " As such 
limestones are frequent in the clays, and are no more impervious than the clays them- 
selves, they play no essential part in the retention of the oil. The}- are mentioned here 
merely to guard against attaching significance to them. 

Where the accumulation of oil in the sands is considerable, it is nccessanly prevented 
by impervious beds from escaping laterally as well as upward. The absence of oil from 
coarse, loose sands may frequently be due to the fact that it is free to escape upward 
around the edges of the clay cover. Where circulation is free, sands so situated become 
the soH^alled " water sanda." 
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TTie oil-bearing limestone of the mouoda may be either porous or eavenious, or botb. 
Where completely cryataUine, a part of the oil is coDtained in the pores between the IDdi- 
vidiial crystala. Not all the porous limestone contains oU. At Spindletop no lime«itoite 
was found with empty caverns, while at Damon Mound, whore the rock is very cavernous, 
no oii is found. In the Matagorda field a part of the cavernous limestone bears oil, but 
aome ftttgments came to the surface perfectly dear and unstained by oil. From this evi- 
dence and from the high degree of independence among wells (compare pp. 60, 122) it may 
be inferred that the oil-bearing limestone varies greatly from plare to place In the amount 
of pore space, that it comprises a group of small reservoirs or compartments rather than 
a single lai^e one, and tbat neighboring compartments in the same "pool" maj be entirely 
without communication. 

Beneath the reservoirs in the sand are generally thick clays, and beneath the porous 
limestones are various impervious formations, among which clay, marl, and gypsum are 
common. In no case can it be shown that the beds beneath the oil are teas impervious 
than those above. It is necessary to assume either that the oil entered the reservoir from 
the sides or that, previous to its accumulation as an oil body, the substance of the oil 
existed in some form in which it was able to traverse clay more rapidly than at present. 

MOVEMENT OF GROUND WATER IN THE MOUNDS. 

A number of phenomena seem to indicate local upward movement of the ground waters 
of the Coastal Plain. These phenomena are more frequent in or near the mounds and oil 
fields than elsewhere. 



One evidence of vertical circulation lies in the distribution of fresh and salt ground 
waters. It may safely be assumed that, in general, the movement of coastal-plain ground 
waters is coastward and that this water is supplied by rain on the land. Therefore when a 
coastal plain has been long out of water, the salt water originaUy contained in the sedi- 
ments will be replaced by fresh water. At great depths salt water may persist longer. 
Drilling has shown that the water may be fresh to a depth of more than 1,000 feet, lliat 
which came from the bottom of the Galveston well (3,070 feet deep) was onlj brackish. 
The water from a depth of 100 or 200 feet at Sour Lake or Batson is quite as salt as that 
which came from 3,000 feet at Galveston. With greater depths the salinity rapidly 
increases. Even a mass of salt such as underlies Spindletop could not produce this local 
effect without an upward circulation. 

The frequent proximity of salines or salt marshes to oil fields has been remarked by Mr. 
Lee Hager.a The perennial dampness of many such spots is believed to be due to rising 



The temperature of waters in or near the oil fields is frequently much hi^er than the 
normal for the depth front which the water comes. Most observations of weU temperatures 
in the oil fields have been made under conditions which did not insure accuracy, but there 
is general agreement in the testimony. The normal ground temperature at a depth of 
30 feet at Batson is about 74° F. Adding 1 degree for each 50 feet of additional depth 
the temperature at 1,000 feet should be about S3° F. Temperatures of 116°, 122°, and 126° 
are reported at Batson. Wells several miles from the field report even hotter waters. A 
temperature of 180° is reported from a well near the Saratoga field. Matagorda had a 
strong artesian flow of sulphur water at a temperature of 99J° from a depth of 700 feet. 
Various wells at Sour Lake and Jennings showed temperatures above 100°, In some 
fields, as at Jennings, it has been observed that abnormal temperatures were not 
encountered above the oil, but came in suddenly when wells were drilled deeper. 

"The mounds ollbeaouthem oil fields: Ei^. and Uin. Jour., July 28, lD04,p. 137. 



EELATI0K8 OF OIL, GAS, AND WATER. 



Both the abnormal temperatures and the abnormal salmitj suggest upward movemeuta 
of ground waWrs. Future study may perhaps show that ground waters have been ™n- 
cemed in making the salt and gypsum of the mounds, as well as the crystalline lunestone, 
whose oiigiu has already been explained (p. 16). It uiny even appear that the pressure 
exerted during the growth or alteration oE these bodies wa^ aufiii^ient to raise the mounds. 
The Hgency of circulating waters in the accumulation, not only of the oil in the Coastal 
Plain pools, but also of the associated sulphur, dolomite, and salt, has been suggested by 
Hill.o 
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Many facts may be adduced in support of this hypotheaia, although it muat be admitted 
that it presents some serious difficulties. The mode of accumulation of the enormous 
maaaes of rock salt which occur in the Louisiana Salt Islands, in Damon Mound, in High 
Island, and also in Spindletop, has never been satisfactorily explained. For a variety of 
reasons it does not seem possible that they can be the result of evaporation of sea water 
in natural salt pans, which ia supposed to be the origin of most deposits o( rock salt. It 
may therefore be necessary to refer their origin to precipitatioh from rising groimd waters, 
though no plausible reason has yet been su^ested for the precipitation of the salt. 

The spot at which the ground water rises niay be determined by the absence of a coH'- 
tinuous clay cover or by a small fault. In either case any oil brought up would escape so 
long as the vent remained open to the surface. If the vent were subsequently sealed by 
the deposition of impervious beds, the oil might collect in a-pool. It has been suggested as 
a possible explanation of the difference between the oil-bearing mounds like Spindletop, 
on the one hand, and those barren of oil like Damon Mound and the Salt Islands, on the 
other, that the vents of the former were thus sealed after the salt had been deposited, while 
those of the Utter had remained open. 

REl^A.TION OF THE OIL TO GAS AND SAI.T WATER. 



Gas may be encountered at any depth, either with or without the oil. That found above 
the oil, or in fields where no oil is found, is commonly called "dry gas." If this be allowed 
to escape it sometimes happens that a spray of oil begins to show in the gas after a few 
hours or a few days. This points to some communication between the reservoirs of gas and 
oil. Much gas Is so closely associated with the oil that the two issue simultaneously. This 
is the "poisonous gas" of tho'gushers. In the reservoirs it is probably contained in the oil 
un^er pressure instead of accumulated above it. Gas is also frequently found beneath an 
oil body. This phenomenon of a lighter fluid beneath a heavier indicates that the two 
are separated by an impervious bed. 

Salt water occurs both above and below oil bodies. Two or three alternations may be 
found, each water horizon being separated from the next underlying oil by a bed of clay. 

"HUl.B.T., The Beaumont oil field, with notes on the other oil fields ol the Texas region; Jour. 
Franklhi last., 1902. 
t It l« probable thatthla word '■aand," which appears In Mr. Hill'a original paper, ahould bave been 
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In aome cases the two fluids are conUuned in the s&me reservoir, the salt water gradually 
replacing the oil at the top of the reservoir as the oil is pumped out or expelled by gaa 



Neighboring welU in the limestone show b; their behavior a large degree of mutual inde- 
penden^^e. Tc> a less degree this is true of wells in t^e sands. The depths of walk in the 
limestone vary greatly within abort distances. One well may produce oil, aad a deeper 
well near by may yield only gas, or a shallower one may be yielding salt water, tlie behavior 
of the same well at different times may be still more strange. A few wells have gone entirely 
to salt water and, after days or weeks, have begun again to yield oil in large quantities. 
In some cases the lateryield was pureoil with no water. These phenomena of independence 
among wells and of abnormal behaviors are due to the subdivision of the reservoir into 
many compartments. Communication among these compartments is of all degrees of free- 
dom. Some of them may be entirely sealed. A number of small rooms may be drained 
by the same well, either simultaneously or successively. One room may contain mainly oil, 
another mainly gas, or a single room may contain all three fluids. These conditions are 
icount for all apparently abnormal phenomena. 

WELL PHENOMENA. 



In drilling by the rotary process it rai^ occur at any time that the water being pumped 
into the well suddenly fails to reappear. This is called "losing the water." It indicates 
that a porous stratum baa been entered. The nature of the rock can not be determined 
except by the behavior of the tools, for without a return flow no samples are obtainable. 
The failure to get a return of the water does not necessarily prevent further drilling, for, 
in its escape into the porous or cavernous rock, it may, for a time, at least, carry with it the 
cuttings and thus keep the bottom of the hole clear. If the uncased part of the hole does 
not cave the working of the tools is not interfered with. The continued pumping in of 
"slush" (often thickened under such circumstances) may sufficiently choke the pores by 
which the water has escaped to restore the return flow, or the porous bed may be drilled 
through and cased, allowii^ the drilling to go on as before. 

This sudden loss of water may occur in the sands above the oil rock, but at Sptadletop it 
was more frequent at the horizon of the latter. It is not to be understood that when 
water h lost the porous bed into which it is passing is either dry or lacking in gas pressure. 
It may bear water, oil, or gas. The sinking of the column of water in the driU pipe merely 
indicates that the fluid pressure within the rock is less than that of the column in the well, 
'nierefore, if the well be bailed, it may blow out or gush, the oil being brought up as a spray, 
or it may be a good pumping well. Under the conditions which allow the water to be lost 
it must not be expected that the well will flow either water or a solid stream of oil. 



A phenomenon sometimes associated with the loss of water (though either may occur 
independently) is a sudden dropping of the drilling tw>l3. Frequently such a drop is 
reported as 3 or 4 feet, or even twice that amount, though doubtless the reports are exag- 
gerated. Such drops are generally believed by driUers to indicate great cavities. Small 
drops while drilling in the limestone may, indeed, be so explained, but in many instances a 
cavity in the limestone can not be assumed. Many drops are reported as occurring in a 
sand just below a hard plate of limestone. Hie drill may have worked hours and perhaps 
days on the thin limestone, a strong current of water all the time washing the bottom of 
the hole. This current may have access by a fracture to the underlying sand and wash 
out a great cavity in thie latter before the drill has passed through the limestone. The 
tools then drop. It will be observed that sand, in which the drop so frequently occurs, is a 
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eUBFACE INDICATIONS. 

poor substaoco to support luge cavitiis. Probably in moat cases 
assume a cavitj, but ii quicksand produced by umtinued injectioi 
loss of waMc m^ follow the drop of 1 be tools. 

{The phenontanon of giuthiug, bo cmnmoti la all tbe large fields ol tbe Coastal Plain, Implies great 
pressure,] In aome cases it baa shown almost explosive violence, blowing out uasLng and bnaklng 
heavy cast-Iron valves. The mailmum pniBBure has never l>een even approximately measured. Some 
closed pressures o( BOO pounds and over per squsre Incb have been reported, but these are not well 
vouched tor. The reliable measurements vary Irom TS to 3£0 pounds. 

The following are the meet trustwertby measurements which have been made ol closed pressure: 

Jftaiurenienla of doted preiiUTe of oO aelU in Ovif CoattaX /"lafn t,e\d. 

American Oil and Beflnlog Company 79 

Texas Oil and Pipe Line 112 

Trans-UIssissippi 3O0 

Yellow Pine 340 

San Jaeinto No. 1 350 

The Hooks well at Saratoga showed a steady dosed pressure ol 127 pounds. 

It appears highly probable that the pressure In the oil reservoir Is due largely to the expansive force 
of the associated gas. When the oil rock is penetrated by the drill it la usually, though not always, 
neceseary to remove the water (rom the casing by bailing. When the pressure Is thus relieved there la 
flnt a rush ol gas, followed by a stream of oil, which is e:ipelleiil with great violence. The oil, however, 
never flowBloasteadystreamhke the water from an artesian well, but by a series of jets or pulsations. 

period of quleacence, In which only gas escapes; or they may be rapid, several pulsations occurring 
within a shigle minute. The rapidity ol the pulsaCions appears to depend, among other things, upon 
the depth to which the well is drilled Into the oil rock; and their rapidity, and consequently the yield 
of the well, la generally Increased by deeper boring. It is also probably influenced by the character of 
the oil rock, the more porous rock yieldhig its contained oil more rapidly than that which Is relatively 
compact. In addition to this longer period the stream of oil generally showa a vf ry rapid pulsation 
similar to tliat observed In a Jet ist mingled water and steam when a boiler is blown ofl, 

A common method of raising oil In wells which do not flow is to carry air under high preasuie to the 
bottom of the well by mesna ol a small pipe within thecaslog, when the air is turned on and accumu- 
lates sufficient pressure to lift the column of oil In the casing, the oil is expelled In a pulsating stream 
exactly similar to a natural gusher. In the one case, however, the opansivc fonsof artldcially com- 
preased air la the expelling force, and in the other case it is the expansive force of the naturally com- 
pressed gas which is aaaociated with the oil in the rock reservoir. 

In addition to theexpansivelorceolthe gus, there le also probably some hydrostatic pressure IS this 
field, but its Influence in producing the phenomena of a gusher must be relatively insignlflcant. Quite 
generally throu^out the Coastal Plain region an artesian water flow is obtained at depths ranging 
from 000 to 1,500 feet, but this baa only a very moderate head. This la seen In the i,400-loot artesian 
vrell at the Beaumont court-house, where the head is only a lew Inches above the surface. [The invasion 
of wells by salt water la, doubtless, in some capes, due to hydrostatic preaaure: in other casea It is due 
to gaa preaaore.l » •' • 

If the pressure to which the gushing in the Spindletop and other Coaetal Plain pools ts due is chiefly 
thceipanelve force of gas, it follows that this force will expel only apart of the oil, and the remainder 
will necessarily be won by pumping or by supplyhig the place ol the natural gas by eonpreased air. 
[This bae already been demonstrated in the case of Spindletop, where gushing ceased in 1903.] 

SURFACE INDICATIONS. 

The surface indications which have led to the exploiting of the several fields are various. 
lliey may be divided into two classes — those which are common to oil fields In genera], and 
those which owe their significance to the peculiar relations of the Coastal Plain oils. Almost 
all surface indications depend on a circulation of fluids. The lines of such circulation 
dirough the sediments o( the Coastal Plain have been shown to be very devious (see fig. 12, 
p. 119). A seepage at the surface, therefore, does not indicate the exact location of an oil 
body. The two may be miles apart. Usually surface indications are scattered throughout 
an area which is many times that of the oil pool. Very abundant seepage of oil or gas may 
resultfrom the want of an impervious cap or of domed structures which would make accu- 
mulation possible. It is, therefore, by no means to be inferred that the escape of a large 
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■jnoimtofgKa is & better indication tbaa that of a am&U amount. Indeed, the best fields 
of the Coastal Plain have been marked bj verj modest indications. 



Of the indications common to this and other fields, a seepage of oil Is the best. This evi- 
dence haa been found in a considerable number'of the Coastal Plain fields. It ma;, however, 
be confused, as it frequently has been, with another phenomenoQ which bears no relation to 
oil — the appearance of an iridescent scum of iron oxide on stagnant waWr in regions where 
the soil is strongly colored with limonite. This phenomenon is very common in the red soil 
districts of eastern Teias, Closely related to a seepage of oil ia the asphaltic substance 
sometimes found impregnating tbe soil at shallow depths. This evidence is not so wide- 
spread as are the oil seepages in the Coastal Plain. It is well illustrated at Anse la Butte, 
Sour Lake, and the "Tar Springs" of Jasper Comity, Tex. The "sea wax " of the Gulf coast 
belongs to the same class of phenomena (se« p. 77) . By far the most common of aU evidences 
is the escape of gases. Indeed, this phenomenon ia so widespread that it is entirely unsatis- 
factory as an indication of the place where drilling should he^n. In this, again, the phe- 
nomena of importance are frequently confused with those which have no significance what- 
ever. To the latter class belongs the escape of marsh gas from recently buried sediments. 
A very simple distinction, having some significance, is that based on the leaving of an oily 
film on the water after the breaking of a biihblp. The leaving of such a fihn may be regarded 
as evidence that the gas contains petroleum vapor and may therefore suggest the presence 
of oil at the place from which the gss came. It must, however, be remembered that on the 
one hand there is much "dry gas" even in the oil fields, and on the oth»'hand the quantity of 
oil whose presence ia thus indicated may be very small. 



Some significance is attached to a number of phenomena on observational grounds alone, 
their relation to oil not being satisfactorily explained. Of this cJass of surface indications 
the escape of hydrogen sulphide probably deserves the most consideration. At places the 
bubbling up of the gas itself through stagnant water is all that is to bo seen. At other places 
the waters have' become more or less strongly sulphurotcd. In some districts, around the 
mouths of shallow wells, an incrustation of pure sulphur is continuously forming. Closely 
related to the escape of this compoimd of sulphur are the so-called "sour waters." Titese 
are beat known at Sour Lake, but are by no means uncommon. Their salts are largely sul- 
phates, and their significance may be similar to that of sulphureted hydrogen, all being mem- 
bers of a group of substances which are related in origin. 

A phenomenon which has carried far more weight than justly belongs to it is found in the 
so-called "gas mounds." These are low, rounded mounds, averaging perhaps 2 feet in 
height and several rods in diameter. In view of their vast numbers on the flat Coastal 
Plain, they show remarkable uniformity in size and shape. They are popularly supposed to 
be connected with the escape of gases from the soil. Whatever be their origin, there is as 
yet no evidence that they are in any way related to oil bodies. Even were such a relation 
assumed, these mounds are so widely distributed over the flat Coastal Plain, that as guides 
to drilling they are of no value whatever. 

On the uneroded parts of the Coastal Plain, by far the largest signi&cance has very justly 
been attached to low mounds of the Spindletop type. No oil has been found in the higher 
mounds. Since the surficial elevation must be regarded as merely incidental to the geologic 
structure, and since the moat abundantly oil bearing of all (Spindletop) is but 10 feet high, it 
is highly probable that the characteristic structure and materials exist at many spots not 
marked by an elevation. The chance of finding these materials under elevated spots is 
however, vastly greater than elsewhere. 

Here is some reason for thinking that such structures are ranged along lines of slight 
cTuatal deformation or diaturbance. If such lines exist, they probably trend northeast and 
southwest. This probability may well be recognized in prospectulg for new fields. 
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PROPERTIES ." 



Wbeu QowJng Irom the veli orflrst received mto the taok, theBeaumont petroZeumiBadaTkreddish- 
brown fluid, farrying a large quantity 0[ hydrogen (Ulphida tn aoluttoo. It baa a very Btrong, dieagree- 
abJy pangeot, aulphuroua odor, attacking the mucous membranes ot the nose aad causing the eyes to 
smart. The Sarati^a and Jennings oils are somewhat darker and bcayier, and, owing to the Bmallei 
quantity of gas which they contain, have a less diaagreeable odor. The small quantity ot oil flowing 
Itom the Equitable Mining Company's well at Columbia is also ot a very dark coIot [and is, in its natural 

Upon expoBUTe to tbe air these oils gradually lose a laige proportion of theii contained gaees and 
become somewhat tliipker and darker. They do not, however, lose their pMUliar odor. Ka«t and 
I/agai attribute the odor ot petroleum to the presence of unsaturated bydjocarbons, while Mabery and 

cause, although they found unsaturated hydrocarbons In their eiperimenta with the Ohio olls.6 Elch- 
ardaon ' also found considerable quantities of unsaturated hydrocarbons in the Beaumont oils. 



The speclQc gravity ot the Beaumont petroleum ranges from 0.DO4 to 0.1IZ5, or 25.4° B. to 21.6° B, {The 
early tests ot tbe Sour Lake oil gBTB it apeclfle gravities of 0.B4S, 0.956, and 0.W3, or 18° B. to 15° B., but 

the Spindletop oils. The Saratoga oil has a speclflc gravity of O.MS, or 16° B. The deeper Bsteon oil 
haa a gravity ot 27° or even 28° B. That from shallow wells is heavy.) 

A comparison of the speclflc gravities of the petroleum from various districts of the Coastal Plain wlUi 
those of other well-bnown fields shows the former to he mui^h heavier than any ot the petroleoms whlcb 
contaiti a i^otable proportion of illumlnants. They are, however, in this respect similar to the CaUomia 
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point, and ae a geacisl rule a low apeclflc gravity aocompa 
burning point of an oil is usually from 10^ to 15° higher than I 
ease- An oil having a high flashing point always has a high 
high bumiag point may be acccunpanled by a low flashing pc 
The Bashing test ol an oil is made tor the purpose of 

Binoe It la to the in Bammable vapor evolved at ordinary temperato 

i Am. Chem. Jour., vol. Ifl, p. f8. 

I Jour. Soo. Chem, Industry, vol. 20, p. 6B3. 

d Redwood, Petroleum and its Producta, ISSa, v 

/Jour. Soc. fchem. Industry, vol. 20, p 
> Watts, Oil and gas: Bull. Cal. F-— 
» Worrell, analysf, Teiaa Mineral 
' Jout, Soo. Chem. Industry, vol. 
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Tills point is quite Independeat ol the burning point and depends Aitogether upon the clia 
amount of the voiatlio constituents, wbiie tlie burning point depends upon tlie fharaeter ani 
tion ol the (ril as a whoic. 

The presenoe ol the ltghl«r hydroearbona lowers the flashing point, since these Tolatiliie m 
tliao the heaTler hydrocarbons. The effect ot beniine in varying proportions in lowering U 
point, as deMmUued by Wlleon.o Is shown in the [ollowing table: 

Effecl of mixture of btvine on /lattling potnl. 
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It appears Irom the above that in the use ol this oil In Its crude staW no danger need be apprehended 
from fire due to the generation o( Inflammable gases Hits temperature ia kept Ijelow 110° F,, and that by 
the gradual escape ol thellghterhjdrocarbons the temperature at which dai^erous gB8i;9 are given off 
rises in a comparatively short time to ieO°, or even higher. This conclusion Is amply confirmed by a 
series ot experiments made by Professor Denton to determine this point. 



The physical character ol petroleum Is t 
made with the Saratoga oil show that prolonged coldhas but a slight effect upon It. A test tube fllle 
with tlie crude oil was submerged in the f reeling tank of the AusUn Ice Factory for sixteen boura. Th 
temperature of the tank at the time of Immersion was 22* F., and at the close of the oxpeiiment the t^'n 
perature had risen to 26° F. Another test tube was surrounded by a freezing mixture so as to reduce tli 
temperature of the oil to 10° F., and It was kept at this for half an hour. In both cases the oil showe 
only a slight thickening and did not run as freely aa at ordinary tompei^tuns. Other experimenl 
made by Ledonx, Emery, and Denton have shown that the Beaumont ofl remains liquid at 10° F. 

The viscosity of tlie Beaumont oil, according to the Pennsylvania Kailroad standard, is 77 second; 
aa compared with 12 seconds lor the Pennsylvania and 37 seconds for the Noble, Ohio, oils. 



CHEMICAL PROPERTIES. 
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The properties InTeatlgated Inclade altimato composition, TolfttUity, products ol f rectlonal distlllatlon, 
vIscoBity a[ residues, speclBc grsvltT, sod nCnetlve iDdei of distillates. For tbe Vurpoee ol compait- 
fton, detennlDationA of the same propgrtles In oIIb from other fields are also Inserted, 
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Joor- Soc. Chem- Industry, toI- 20, pp. 101 et seq. 

n S&lathe. Bull. Cal. State Hlnlng Bureau No. 19, p. 207, 

cRept. Liquid Fuel Board, V.S. Silvj. ia02. -p. Be. 
The sulphur content of the Beaumont petroleum Is high and It also carries a large amount of bydrogei 
sulphide gas In solution. This gu largely escapes on standing, and la more completely expelled 11 al 
or Ateam Is blown through tbe oil. After such treatment Richardson found tbe oil to contain 1.75 pi 
cent of sulphur, Uabery found 2.16 per cent; Denton found 1,B3 per cent; O, II. Palm 
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The condition In which this sulphur exists In tbe petroleum Is aa Important questioD from the tech- 
nological standpoint, since It will determine the methoda to be adopted for its removal. Considerable 
light Is thrown on the question by eiperlments In tbe fractional filtration of this oil, carried on by 
Dr. D. T. Day, and described at tbe Petroleum Cougreta in Paris in 1900. 

The oil from which the hydrogen sulphide had been removed by a current of air was passed through 
a filter made by pacldDg kaolin In a glass tube 13 Inchea in length. The oil entered the bottom of the 
tube under a head of S6 Inches and passed through very slowly, only i cubic centimeters baviug passed 
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"Jour. Soc. Chem. Industry, vol. 21, p. 317. 
On standing for a montb or more tbe denMr fractions, and especially tbe second, deposited beautifully 
regular crystals of sulphur. These could only have been derived either from the decomposition of sul- 
phur compounds while passing through the filter or from sulphur existing as such dissolved in the oil. 
The latter appears the more probable, altbough further investigation is required to settle the question 
definitely. 
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PHTSIOAL AND CHEMICAL PROPEBTIES. 

The viscosity ol the reBEduea from the open-diah evaporation ot the Beaumoat oil Is 
Visrotilt/ of reiUtnti 0/ Braamimi oil. 

ThoursstaOB-C. («0°r.) - 

«l]Ours8t20S''C. (*)0°F.) 

Penetration, S'-IO*. 



ir of rriidua of Scaumonl and California oilt. 
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Richardson had called attention to the peculiar conditloUB under which the eulpbur exists in the 
Beaumont petroleums sud the prolmliility oF Che presence ot (ren sulphur wbiuli might account for the 
variability incharaeteroEtikeproduct ohtained on varying the conditions under which the oil is heatfdr 
the amount ol hard residue nactalng in som? ames to no more than 10 per cent and under other con- 
ditions to as much as SR per cent. 

Distilled in vacuo at a point where tmillDg ceased to go on without craclcing, one ol tiie samples from 

maic up the oil than those irom the Engler flasks. Comparisons of the distillalea from Corslcana, 
expected, to the Sour Lake than to the other oils. 
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The specific gravity and refractive Index ot the Beaumont distillates i 
the Ohio and FemiSTlvanla oils are shown as follows: 
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Tbe nsldne sftor difUllation ol the BeaamoDt oil smountlDg to 9.B per cent ot tbe original oU, wu 
evaporated In an open dlih to e per cent. It waa then a brittle pi Icb which bod the fallowing propertleB! 
Pnpenlei q^ midae offer diMllattim (/ Btaumonl oil. 

Specific gravity l.OtM 

Color Black. 

Luster Shiny. 

etructuie MaMlve. 

Fractars - Conchoidal. 

Hardneaa penetration 1S° 

Soluble in CBi percent.. 99.8 

Organic laaolnMe do 1 

Hlnsral matter do 1 

lOO.O 
Soluble in 88° naphtha do.... SO 

Proportion ol total bltmnen do.,., eo.1 

Soluble In 82° naphtha do.... 6t.§ 

Proportion ot total bitumen do 64. 9 

Bitamen yielda on ignition— 

Filed carbon do.... 21.13 

Volatile hydrocarbon do...: 78, 



vodby 



The i*emical constitution of tbe Teia« petroleum has 
fllchardaoQ and Wallace In the article quoted above" rei 
proportion of unsaturated hydrocarbons, which arc rrnio 
sDlphurlc acid aod wathlng soda. It alio contains membe 

although saturated, are readily attacked by cold nitric acid. Similar compounds are 
and Calif omi an oils and In Trinidad asphalt. 

Habery and Buck* have also iDTCstlgated the constitution ol the Beaumont oil a 
fractions dlsUlllug between 150° C. and 300° C. contain hydrocarbons ol the eerlee CHi 



yet been thoroughly investigated, but 
that it contains a large 

ads are found in Russian 



The proportions o( tbe several products and by-products obtained by dlBerent leflnerles differ. The 
proportions also dlOer from one time to another as the processes are gradually improved and 
adapted to tbe treatment of the Coastal Plain oils. The following table shows the results obtained 
by the United OU ana Reflnlng Company in 1904; 

Prodaai obtaintd by refinemenl of Coaital Plain oil. 



Product. 


SH 


?sr 




Per can. 

IS.! 
SZ.2 

7.6 


PCTcmt. 























ASSOCIATED HVDROCARBONS. 



Throughout the whole of tl 
panled by considerable quan 
dlatrlbutad than the oil, and 

gorda County, gas was also lo 
The gas horlion was struck a 



'lain, wherever any oil has been found, it is always accom- 
; gas; Indeed, this form of hydrocarbon is more widely 
les it has been found unaccompanied by oil. Among the 
it Bryan Heights, Brazoria County. At Big Hill, Mata- 
quantltlesand oil wsh found later a short distance away. 



and the 1 
w from each of t 



Buffide 



ools 



ie flow ot gas proved unsuccessful and they were 
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Tbe Qow at Bryan Helgbte aubsequentl; stopped w 



It Uatagorda w 






Thei 



10 light hydrocarbom o( orijlna 



carelully investigated, but It Is ImovD to coutaia, In addition 
uralga«, a lai((B proportion olsulphuretedbydpogen. "Hence 
used wltli advantage under boilers standing In the open, and 
was so uaed extensively on Splndlutop, It Is not suitable for domestlo use or wtien the products of 
combustion would be objectionable. The polionous properties of the gas from the Splndlfltopguebera 
are due In part to the constitution of tbe gas itself and In part to an admlitum ol petroleum vapor. 
Itli customary among drillers to diatlnguleb between tbe " poisonous gas " and the "dry gas" which 
la not assodaled with tbe oil. 

UTILIZATION OF THE GULF COASTAL PLAIN PETROLEUM. 
ILLUMrVATINQ OIL. 
For several yeats after the opening up of the oil fields of tbo Gulf Coastal FUiu, it wia 
believed that the oil could Bot profittibl; be refined an»l us«d for illuminating puipoees. 
Suitable refining processes were devised later. Before the close of 1904, ISflOO.OOO had 
been invested in refineries for the treatment of the Coastal Plun oil exclusively. Hie 
following refineries are in operation: 

Refineries ireaHTig Coaatal F^in oU. 



Name of company. 


LocaOon. 


Dallj 






8000 


















' 















The proportions of various products obtained b; refining have been ^ven under tbe 
heading "Hiyaical and chemical properties of the oil." A published statement shows that 
in 1904 the Oulf Refining Company shipped from Pott Arthur refined products as follows : 



OH pvdudi ehipped by Qtdf Refining Company in ISOi. 



Bollne.. 



10. M3 



Reflnodoll 

Solar oil i l,02a.8M 

Lubrieaitte m,3» 

AspJialttmioll.; M,eM 

Asphalt 22,660 

Total 1,671,758 



capaMllty of successfully competing with tbe Otber luela tbst may be brought Into tbe aamr 
Tbose eondltlona are lai^ly governed bytber^est of production, length of haul, and cost of ■ 
tatlon and handbag. (Tnder certain condltlone Rmsi'^'paHlble for so Intirinr fur^l to aui 
compete and even supplant a much bfther grade fUal. '1'hu'a wood has been enabled In many 
to compete sncceasfulty with (oaL XTnd^r BEraliarcdomions tosl has been enabled to meet th 
ofgaseousorllquldtuellnltavarlouBfortnsV '' 

Teohtdcally, luels are graded by tbe work they will perform. This la determined either the. 
from tbe obemical eompoaitlon or by practical testa, and the resulta obtained by these two 
often vary widely. It Is a well-known fact that many, U not all, coals have a calculated tl 
calorifio value much greater than tbey really posaesa, as shown In their ordinary use or even as i 
by a calorbiieter. 



sBeprinted from Bull. U. S. Oeol. Survey No. 
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In the Mating ol fuels the beat v&lue u del«nalned bj' their chemical compoBltton la the beat methiHl 
yet deriwd, ftt least lor comparison of new and untried luela. B j this means their relative value aaioni- 
pared with othei well-knovn fuels may be determined and some idea be gained as to Uielr approximate 
commercial valuea. By calculating the theoretical heating power vailous uncertain quantitiea are 
ellmlnaUd, such as style ol and condition of girates, method of setting and form of boiler, draft, and 
a number of other conditions which can not be rendered iinlform. In the lesting of liquid fuel there are 
the questions of the Biie and style of burner, quantity of steam or air, or both, admitted to fire box, 
and a number of other practical conditions, all of which have a direct effect on the result and greatly 
eoropllcate the problem. 

The theoretical Tslue of any fuel depends upon Its constituents and upon their mode of airaneement. 
Carbon and hydrogen are considered the essentiai heat producers. The other constituents being gen- 
erally present In small quantities are usually disregarded, with the eioeptlon of sulphur and ash. 
BulfAur is generally considered as a deleterious constituent of any faBl, not only on account of its low 
heat power, but also on account of the readiness with which it eovtaiaM vfth the metals in the furnace. 
Where fuel Is intended lor metaiiurgicai purposes it is required to be as free from sulphur and sutpharoiis 
compounds as possible. 

The ultimate calorific value of Beaumont petroleum as detenalMd by Redwood is lOJW B. T. U-, 
and as determined by Professor Denton with oiyg™ calorimeter is 1*,IMI B. T, U., giving a mean of 
19,224 B. T. U. TbecalorlBc value of Pennsylvania and Ohio cradepetrotaum is about XljeOB.T. C, 
and that ol Baku, Russia, crude about 10,5130. It wf I! thus be seen that tlte caloriftc value of the Beso- 
mont petroleum umpares favorably with that of the best iiqaid fuels la us0. 



Liquid fuel, however, requires other qm riMsat iei is than merely higti-heating values. It must be 
sale for transportation, ha»0tn|r, and for storage. Very fer petroleums as they come from the well 
have these qnaiMraClons. All contain a greater or less percentage of naphtha or some ol the llgliWr 
hydrocarhons wblcb base a tesdmcy to reduce the fiaah point and make the nU earri^ iBRammable. 
Consequently a liquid fuel to be sate should oot contain any ottbesall|0WtBlhmmal>le oils, nor should 
it contain naphtha. According to Oilphsnt, fuel oils shaaM haro a grmvlty of between »° and 25° B. 
(speclBc gravity 0.9333 to 0.9032) and aflaah les* of ftnm 2«)° to 270° F. The Astatka, or fuel, oils of the 
Russian fields, have a specific gravHr or 31° ». (0.928) and a flash point of about 2S1° F, while those of 
the Eagtem Arehipelago have a specific gravity of 0.970 and a high flashpoint. 

Tbe effect of a ml]tlure of the lighter oils with the petroleums is the tenden 
vapor in connection with their storage, which, mixed with air. Incomes highly explwive. It la 

upon dilutlonto4per cent or over the mixture is harmless, although still infia^^MtflK 

Tliefew tests of the Beaumont oils have shown thrm to contain a small quantity of Hi ~ ~ "" 
have a flash point correspondingly low. The fiasb point as determined ranges betwr 

These oils, however, appear to be very slow In the generation of inflamn 
the Beaumont fields have already been struck by light mug without anyexplovton 



give rise to an inflammable vafwr rmtll bimtoid to abut* 140* F. nv coBi|iutii saA?ty, 
oils shoBid be dhrtflkd so as to HmiffTO enoagfa of the tigMei 
alMnC MC, slthofl^ they have been and are DOW being iitil 




The Introduction of earthen and practically open tanks, alU"»<i^»Bl^^Wi| pmilm hi^WtwwM 
process of natural distillation, may i>e expected to bring tbemisia^tkrSBJe^ttMMast&l1asil-p« 



The most thorough practical experiments, with the view of testing the fidl nlae of the Bea^BMir 
petroleum, have been made by Prol. James E. Denton, of the Stevens Iiutitute of TeetuwIOKT, Bbboftm 
N. J. These tests were made in the plant of the West Side Hygeia Ice Company, of New York. Vnm 
the data thus obtained it appears that this petroleum has an evaporative power ol 15.29 to K.X p—u ds 
of water per pound of oil used. Ol the stsam generated 3.1 to 4.8 per cent wasBiRl by llM bnwir bi 
spraying the oil. There was thus left available for use the steam from 14.7* to !&!• puuiHla tt wttar 
per pound of oil used. Buckwheat anthracite coal used under the same bo 
to 9,17 pounds of water per pound of fuel. In other words. Professor Bent 
In boilers well proportioned and carefully handled 7B.S per cent of the entire oajorifie laliia iif l^ilB m 
made effective. In ordinary practice, without the use of special precautions to gi«irt«| " - - - 

pounds of water evaporated by the bituminous co^b of Indian Territory, 8.7 pi 
coal, and by Pennsylvania anthracite. 
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Itive fiMl value ot petroleum and varlo 
)I wfttar BTspomteii by I pound" of tl 
lAhjl pound ot BeAumonC petroleum m 



9 etandaid coala may be obtained by a 
Vftrioua luels. TaMng 13 pounds as 
leioidlna ry conditions, and as poundsi 



iCheftiDOunt 



r, tbe ra 



13 



Tbe average specific gravity of Beaumont petroleum is i 
the gallon, or about 332 pounds to the barrel of 12 gallons. 

Taking the Brat ratio, 2, obtained above from the cot 
petroleum and sauthweslem bituminous coal, tt will be seei 
to do the vork'Of 1 ton ot coal ot 3,000 pounds; or, since 1,01 
of Bouthvescem bituminous coal may be regaided as harii; 
leum. The foUowhig table gives the value ol Beaumont 
pared with two standard grades of coal at prices varying f 



JTperto 
Comparative fu^ vaive nfco/d and Beavmonl petroUvm. 



avapotatioa by Beaumont 
Is ot petroleum are requlivd 
livalent to 3.1 barrels, I ton 
aluo as 3.1 barrels ol petro- 
tsing purpotfefl com- 



.__ 




PClMOj 






petroleum 

^sT'oTl 
ton of 

"c'cS"'* 


Price ot 
south- 


barrels ot 

petroleum 
ti5 equal 


P^'rokium 
ton of 


Price ot 


coal. 






coaL 








1.25 


11 


10.32 


•;« 


4.31 


to. 23 
.30 














T 1.76 
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.57 


1.75 


4.31 


.41 
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3.1 




2.00 
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.47 
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4.31 




3.50 






3,26 


4,31 
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4.0O 
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.83 




3.1 


1.15 




4.31 


1.05 
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7.00 
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7.00 


4.31 
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only notlcea 
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As a locon 


otivef, 


lel, petroleum has ma 
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jetfect control unde 


in demand i 


ade upon the boiler. Also 




comple 








le is uClUied. This n 


ol the boiler 


A lurther great advantage 


coal having 


thesan 


e heating capacity. 



ordinary 
Eoretical fuel value In the petroleum than in 
■dlnarily be made from the luel cost ol pelro- 
is compared with coal Additional benefits 
litabieM, and aliscnce of smoke, which, haw- 



ieableodorol the Beaumont oU wU BiBtBle against its 
ts Its use nlU not be pennlHltitc. It may be positively 
n good, clean working order no odor whatever can be 
sed In loQOmotlves the abseoee of dirt and cinders la'the 



response to the great variations 
lotlve flrehoi the combustion le 
idingly larger proportion ot ths 
per cent added to the efficiency 
'Ighs only 67 per cent as much as 
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Practical tcstfl at Beaumont petroleiun bave been made by the Southern Pacific Raltroad and the 
OuU, Colorado and Santa Fe Itailroad. Both al Uieae roads had already had eipeiieuce Tich Cali- 
fornia petroleum, and were therefore la a position to carrj out their experlmentB In a prootlcat vay. 
According to lit. StlUman, of tiie Southern Pacific road, the specific gravity of the oil used was OMOi 
(16° B.). It had a flash point ot 2W° F. and fire test of 290° F. Tbe reaulta ol the teit on thi* road, aa 

Oamparative Utt offttraUnm and axd/ar locomotive fuel. 





Pet 


.... 


Coal. 
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From tbli test It appears tbat wltb petroleum at 30 cent' 
market price prevailing at the time the t«st was made, coal 
stated In another form, with coal at S3 per ton, petroleum si 



t Too of 2,000 pounds, 
per barrel, which Is some' 
ihould be worth only 83 ce 



METHODS OF BURNING THE OIL. a 



DI the numerous styles ol oil bi 
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sprayer. Some ot tbe 
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rk on the j 
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H>vering everything 1 
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becom 


es a dull red, the oil la 


not c< 
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the market, practically . 

were ol a different patlei 

principal of spraying or, ai 



n of various modifications 






I claim, vaporizing the oU 

the style ol a Bunseu bum 

of the boiler and should be dry. It ne 



considered nea 

with an intense heat, and as tbe fuel Is completely 
in perfect combuatlOD la latennpted by a too rapid 
ily black smoke pours from the stact in (treat vol- 
[ greasy soot. Under these conditions the Same 
Ithougb more fuel is used, less work is performed. 
When steam is used In eicess the smoke is white and watery owing to the condensation oJ the steam. 
Under these coadltlons the Ore usually goes out. 

iDmakinghlBeiperiment Professor Denton used tbe Wlillams burner. EiaarrangeDieDts lor burn- 
ing the oil probably represent tbe best practice yet devised, and, with bis modiflcationa ot tbe boiler 
luroace, are shown la figs. 13 and 14. 

Four ducts of hollow tile (F, fig. 14) 10 by 6 inches were laid hi tbe ash pit, extending nearly to the 
bridge wall, and tbeasb-pit door openings closed by brickwork around tbe outer ends ot tbe tile. 

The forward bearer ot the grate bars (N. Og. 11) was dropped, about half ot the forward set of bars 
removed, and a course oJ fire brick (O, fig. 14) laid with fire clay over the whole upper surface ot the 
grates, so that air entering through (hetUeoouId flow back along tbe outside of the latter, and then 
around and up between tbe front end of the grate bars through an area a llttte greater than that ot 
tbe aggregate cross section of the tUes. 

A checkerwork (P, flg. 14) ot about 50 loose Sre brick was buUt over the grates, the space liack ot 
the bridge was flUed with ashes (R, flg. It) flush with the top ol the bridge wall, and a Blngle.conrae 
floor (Q, flg. H) ol flie brtek laid over tbe ashes. 

An iron bar (o, flg. 13) was bridged across the middle of tbe flre-door opening, and the remainder of 
the latter closed with Ore brick <V, figs. ll and 14) flared on the inside, a small opening (L, flg. 13) 
being left for applying the torch to the bumera. Into the iron bar across each door was screwed tbe 
baraer (K, flg. 14). 

Oil enters the burner vertically through tbe opening (b, PI. IX) underoontrol of the cock (c, PI. IX), 
regulated 'jy the handle <d, PI. IX, A and B). 

Steam enters the opening (e, PI. IX, A and£) and flows through the conical opening (1). regulated 
by the hand wheel (g), to meet the oil as the latter fails between the vertical flanges (h, B). 

A third opening (1, A and B) In tbe burner draws air from the back of the furnace tbrou^ a fire- 
brick duct buUt on top ot the grate and connecting with the bottom side ol the latter at its rear, while 
with the Iron pipe (M, flg. 13) connected to both burners. 



"Reprinted from Bull. U. S. Geol. Survey No. 212. 
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A mixture ol steam, oil, and heated sir Is therefOR blown out of the binncr, and tMa 1b Joined by 
the main current o( air flowing up around the Iront end o( the grate bar*, somewhat heated by Its 
pasaage along the undenide o( the gpale. 




tin. 11.— Boiler furnaoe ormaged for burning oil. 



Theoa ma^omd 1> an Inm tank (A, Ilg. 13), 7 leet In diameter by Gleet deep, Bunk Id the ground, 
iDto wbtch the oU is emptied through the pipe (C, fig. 13) . The top of the tank was closed, ventilation 
being afloided by tlH pipe (Y, flg. 11), 



186 OIL FIELD8 OF TSXAS-LOTTISIANA COASTAL PLAIN. 

A itwrn pomp (B, flg. 13) drew oil from the tuik throi^h tbe strainer (U, flg, 13) to tbe biunecs 
under a head of aboat 10 feet. 

The pump wat ran oaoatantly and deliTeied a aurplui, which Bowed bock to the tank through tbe 
[dp«(T. ag. 13). 

The oil was prepared with a device' (D, Bg. 13) having a piston connecting b; a chain iritli a cock 
(8, Og. 13), which automatically opened when the boiler wae not under steam pressuTe, w> that the 
■tandplpe would be emptied of oil by the latter Bowing to the atora^ tank. 

The iteam eihaast ot tbe pomp pasaed ttaiou^ the tank by the pip« (Z', Og, 13) and thence to 
tbe atmOBidieie. Thereby high cold tait oil la kept aulBclently fluid In cold weather to flow freely Into 
tbe atralner, but la not aenalbly heated to tbe toucb when It anlvea at the burner. 

The air entered the a>b-plt tHea under the nstuntl draft of the chimney, TO feet bl^ by 43 Inches 
■quare, connecting to the boOer tested by a 40-lnch flue about 30 leet long. 

STORAGE AND TRANSPORTATION.* 

During the eailiei days ol the Beaomout fteld theoompanies owriing weOa were aerloualy handicapped 
by the want ot means ol taking oaieot the oil or sending It to market. The Immenae quantity pro- 
duced waa imeipeoted and no one was prepared to handle It. The eompanles liad no tankage, and 
consequently, although drilling was carried on, and even stimulated beyond all reason, the wells, as 
soon as determined to be flowing wells, were closed unUI such thnes as the owners could mate arrange- 
ments to dispose of the oil. 

The railroad companies were not in a position to tumlsh cars, and lor months looked upon the helda 
as a sort ot Ireok that would soon die, and they considered themselves liardly justlBed In the purchase 
of newAaf s to supply tlie demand. These roads delayed action until several of tlw laiger and wealthier 
compasiles oommeuced puccbaalng Individual oars and shipping to that way. These companies aim 
over IMttca'a, and tbe rallroada aie now supplying enou^ additional cars to meet tbe demand. 

[Pipe ibwa were laid to the coast at Port Arthur and Babiue Pass, and shipments by water wete made 
from thsH ports. At the close ot 1904 there were lour pipe lines from Bpludletop to Port Arthur, three 
to Sablse Pass, and not less tban five to Sour Lake. There were also lour lines from Saratoga to Sour 
%alce, two from Bataon to Sour Lake, and not less than lour between Batson and Saratoga, besides 
several p^llnesconnecthig the Belds with tbe raUroads at diflerent points. Alter the opening ot the 
Humble Aeld varioua pipe lines were built connecting It with Houaton on tbe south and Batson on the 
east. The Dayton fleld la reached by tbe lines between Humble and Bataon. The oil from Jennings, 
La., Is conveyed by three pipe linos to as many different points on tbe Soutlketn Paciflc Railroad or 
by other lines to the bayous, where It la loaded on barges to be taken to tbe rlcfr-tarm Irrigating plants 
to be used as fuel tor pumping. A fourth pipe line connects the Jennings and Ausela Butte fields with 
a port on Atchafalaya River. The water shipments are mostly coastwise to Mew Orisons, Baltimore. 
New Yolk, and other coast harbors. Considerable quantities are also shipped to European ports by 
tbeKiell Transport and Trading Company, which has two steam tank ships at 60,000 barrels capacity 
In the trade regulariy. 

The tanluge Ih the fleJd to the close of IWt amounted to about 30,000,000 barrels. Tbe laiger 
part ot this Is in earthen rewrralrs which itaya been found ItMj satisfactory and much cheaper tban 
■teel tanks.] • ■ • Some ol these earthen tanks have nothing done to them beyond eicavatlng to 
tlie required depth; others are lined with thnbei, and wUle some ol them are open, othera are covered 
with a light board rool. 

The capacity of the steel tanks ranges from 10,000 to f>5,0D0 barreb, while tlie earthen tanks rango 
from £S,000 to 350,000 barrels. 

For flre protection the steel tanks are surrounded by a moat and embankment, giving a storage 
capacity equal to the full content ot the tank. 

^ METHODS AND COST OF WELL DRILLING.)) 

ROTARY METHOD. 

The rotary method ot drilling la the one uaed otmoat exclusively In the Oulf Coastal Plain idl Selda. 
This appears to be a modification of the Fauvelle system. Invented Ih IS4S, and used tor sbing tisie in 
severe of the European oil Hclds. It Is uaquestlooably the most rapid and economical msAod wKbi? 
the formations to be penetrated are lor the moat part unconsolidated. The vast amount of drilling 
done In this fleld since the spring ot 1901 and the keen competition among the diiUers has brou^t the 
metbod and machinery to a high ataM ot effldeucy. 

The rotary la so entirely different from the old-laabloned cable rig and cbum drill that It has been 
thou^t desirable to Insert a bilel acoount of the maoblneiy and method. 

ilred by weatem Inaurance rul . 

in from Bull. U. S. Oeol. Survey No. 212. 
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MACHINERY AND OPERATION. 



There 



ethi» 



styles ol ro 



le princlpk. 

chloeTy in place 
rotary In PL X, i 
operating tnaehlnery in PI. X, B. 









tiallyln 



tating a vertical drill rod, throu^ which 

downward. The drill rod la aupported 
by a cable passing from a hoisting drum 
oveca pullej' at the top ot the derrlcli 
and thence by block and tall to a swivel 
attached to the top ot the drill rod, the 
descent ol the latltr being controlled by 
the driller by meana ot a teeding device. 
The lower eod ot the drill rod is suppUed 
with one ot eevernl lorms ot bit, adapted 
to the kind ol material being driUed. 
The material loosened by the rotating 
It la carded upward to the surface by 



the 






tie ( 



tside. 



This ascending ci 
the hole clean and allows the drill roil 
to turn (reely. It Is essential that the 
Sow ol water should be continuous, anij 
a drilling outflt is always supplied wltt 



'oton 



pumps 






danger ol stopping thi 

has passed throng a pervious 

such as a bed of loose sand, th 



It the > 



This quickly re 



llthB 



which is pumped in is mixed with a large 
amount ot fineclay. By this means the 
outlets through porous beds are sealed 
up, the unconsolidated material forming 
the walls of the hole Is prevented from 
caving, and the water returns unimpeded 
to the surface. [The occasional failure to 

page 122.] 

The forms of bits most commonly used 
are shown in Fl. XI, A, B, C. The flsh- 
taiibit iA) is adapted to soft materials, 
such as sand and clay. The core-barrel 
bit(£> is better adapted for harder mate- 
rials, such as very compact clay, indu- 
rated sand, etc. Where rock is encoun- 
tered the ordinary bits make very slow 
progress, and the drilling is greatly facll- 

shot, drill, the cutting being done by a 

quantity of steel shot which revolve under 

the rim ot tho tiibe((7). Some drillers, 

in passing through hard rock, rig up a 

regularchurndrill, the cable passing over 

a pulley at the top ol the derrick and 

(hence down to the engine By wheel. 

where a turn around the crank pin 

■gives the required Ilftlng-and-dropplng pj, 

motion to the drill. 

When everythlt^ is ready to begin operations a lengi 
the water awlvel and lifted Into the derrick. The bit a: 
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rotary far enough to allow the J&ws to be broDj^t together and clamped » as to hold the drill rod 
and rotate It. The drUUr itarta the engine and sets the pomp In motion. As soon as the water flows 
freel; he alackeni tbe Irlctlon and allows the drill to descend. 

The lorn ol water, which Taiies from 40 pounds to 75 or 80 pounds, poseln^ tbrougb the rod tluds 
Ite way sa Jeta through two holes, one on either side of the flshtaU hit, and washes the [reshly loosened 
sa -d up to the aurioce through the space between tbe drill rod and the wall ol tbe well. As the work 
progiBBSOB tbe driller lower) tbe tod alowlr, holding It itatlonary or letting It descend, according to 
tbe ctutrootAr of the material through irtiliih the bit Is worldng. From this time on tbe whole respon- 
sibility rests upon the Judgment ol the driller. Tbe drilling crew generally oonalsta ol Four men—the 
driller, two derrtck men, and the flreman— with a correaponding night shift, as tbe work proceeds 
night and day. 

The work progresses rapidly at Brat, but beoamea slower aa tbe drill goes downward. Great care 
is requited to keep the drill In motion and a aufflclent supply ol water passing-through, as a stoppage 
for a abort time often ' ' atlcks" the work, and considerable time Is lost, as the rods and often the casing 
alieady In place have to be withdrawn Irom the well. 

In starting a well arrangements are generally made for tbe Insertion ol a 12-lnch caaing to begin with, 
and In boring for this aiie tbe drill rods an generally made of tt-lnch casing with a 13)-lnch bit. Tbls 
sized bit 19 used to allow the collars at tbe Joints of the IZ-lnch casing to alide poat without damaging 
the wall ol tbe well. Tbe length of 12-incb caaing used varies from 600 to 800 feet, depending largely 
upon tbe nature of the ground and the skill ol the driller. The hole la generally left open until tbe 
whole depth cajculated for one string at caaing baa been drilled. Tbls generally extends until a hard 
stratum la met with, upon which tbe casing to this depth may stand. When tiie depth bas been 
readied, the dilU Is withdrawn and tbe casing set. 

Following the 12-lnch caaing tbe hole la next drilled lar an 8-incb or E>-lacb caaing. In either case a 
lO^lnch bit la used. Tbta O-inch caaing bos in several of the Bpindletop wells been placed in the oil 
sand. After setting the t-inch casiog the drilling proceeds downward with a 6-lnch casbig. Occa- 
sionally a atul further reduction to a 4-inob or even 2-inch becomea neoeaaary. 

COST OF DBILUNG. 

Tbe drilling of tbe well Is usually carried on by contract. Some few of tbe companies own tbelt own 
outfits and drill on the company's account. During tbe earlier period of the hiatory of the field several 
of the companies bou{^t diilltng oatfits and erected the derrickB. When new companies were rapidly 
springing up. It was usual to And the companies Investing money In drilling machinery, and the allur- 
ing sentence that the work bad actually been begun on tbe company's boldlnge "by the erection of a 
derrick" appearainmany of thepiospectusea issued at that time. This wascblcfly for tbe purpose of 
induciug people to buy stock. At that time it waa also the rule of the company to provide tbe casing, 
the contractor finding tbe tools and doing tbe work. Later the contractor was generally required to 
furnish eveiytUng and turn over the well to the company upon its completion. The contract in 
proved territory usually calls lor a specified depth, or a good Bowing well II lound at a lesa depth. 

Prices vary In accordance with the condltiona of the contract, hut Icom M to W.60 per loot may be 
eonsldeied as a fair average of pricea at Beaumont after the eariy excitement had subsided, the con- 
tractor lumlBhlQg all machinery, tools, labor, etc., neoeasary to drill the well. The company usually 
reserved the right to accept or reject the work upon completion. 

Tbe average time le^juired to drill a well hi any ol the oil fields when no accident occura Is about two 
months. Beverol wella on Splndletop hare been drilled in less than one month, but tbe greater number 
of them have occupied between two and three months. Tbe work ja often kept up night and day, 
though most of the contractoirs are content to keep the pumps at work all night wltbout attempting 
to drill. 

TTNI8HING THE WELL. 

When the well approaches completion, tlie drill rods are withdrawn and a gate valve flttsd to tbe 
casing in aucb a way as to permit a rapid cioshigof the well if dealred. When tbe valve is In position, 
the bit la again lowered and tbe work proceeds until the oil eands have been leoched and penetrated 
to a BUIBcient depth to Inaura a flow In the well. The drilling tools are then withdrawn, the water 
baUed, and tbe well allowed to Sow. When a sufllcient time has elapsed to allow of tbe well cleaning 
Itaell ol all loose pieces ol rock or gravel, the valve is closed and the well shut in. None ol these wells 
bos been torpedoed. This method of inducing a Bow waa tried In one coae on Splndletop and the only 
result was a ruined well. 

Note.— In November, 1905, the Uound Oil Company completed a aucceaaful well not lar Irom the 
drillings described under "iiosklns Uound" on pageSS. By unusual precautloos this success was 
secreted for five months, the well being capped and allowed to flow only enough oil to supply fuel 
for drilUng other wells. On tbe basis ol these abort-time flows it baa been reported that tbe well 
would produce 2,S00 barrels daily. Tbe well is 582feet deep and is said to be flmahed hi "roc)i"wblcb 
\% penetialed a lew feet but did not pass through. As no strainer was used it la not Improbable that 
the oil comee (rom a porous limestone. Tbe oil la said to be ol a green color and exceptionally low In 

K " Splndletopped," or wasCehilly exploited. 
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CLASSIFICATION OP THE PUBLICATIONS OF THE UNITEP STATES GEOLOGICAL 
SURVEY. 

[Bulletin No. 282.) 

The serial publications of the United States Geologiciil Survey conaist of {1) Annual 
Reports, (U) Monograjihs, (3) Professional Papers, (4) Builetina, (5) Mineral 
Resources, (8) Water-Supply and Irrigation Papers, (7) Topographic Atlaa of 
United States — folios and separate sheets thereof, (8) Geologic Atlaa of the United 
States — folios thereof. The classes numbered 2, T, and S are sold at cost of publica- 
tion; the others are distributed free. A circular ^ving complete lists may be had on 
application. 
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1. A limited number are delivered to the Director of the Survey, from whom they 
may be obtained, free of chai^ (except classes 2, 7, and 8), on application. 

2. A certMn number are delivered to Senators and Representatives in Congress, for 
distribution. 

3. Other copies are deposited with the Superintendent of Documents, Waabington, 
D. C, from whom they may be had at practically cost 

4. Copies of all Government publications are furnished to the principal public 
libraries in the large cities throughout the United States, where they may be con- 
sulted by those interested. 

The Professional Papers, Bulletins, and Water-Supply Papers treat of a variety of 
subjects, and the total number issued is large. They have therefore been classified 
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